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Taipei Medical University (TMU)

Taipei Medical University (TMU), formerly
known as Taipei Medical College (TMC), was
founded on June 1, 1960 by Dr. Shui-Wang Hu,
Dr. Cheng-Tien Hsu and other medical
professionals and devoted educators. TMU is '
located on Wuxing Street in eastern Taipei.

Most of more than 30,000 TMU graduates

.
serve in medical institutions and clinics, while ==%& G’ mT

many others are prominent figures in the fields of research, politics, and business. TMU has 7
colleges, 12 undergraduate schools and 14 graduate institutes as well as three affiliated hospitals -
TMU Hospital, Wan Fang Hospital, and Shuangho Hospital. With approximately 3,000 beds, TMU
is one of the largest health care systems and offers top-quality teaching, research and clinical
services in the Taipei metropolitan area. We work continuously to improve the quality of teaching,
research and clinical services with the goal of becoming a fully internationalized university that

ranks in the top tier worldwide.

Taipei Medical University Hospital
Taipei Medical University Hospital (TMUH)
has been serving Taipei for thirty years.
Conveniently located near Taiwan’s landmark
Taipei 101 tower, TMUH offers a warm

atmosphere and friendly environment as well as

world-tier medical equipment, top-quality
medical personnel and patient-centered service.
The mission of TMUH encompasses education, research and service through innovation, excellence
and commitment to life.

We provide our international friends the same high-quality, efficient and accessible medical
services. Our steps toward becoming an internationalized medical center include overseas
emergency medical transportation, educational exchanges and medical missions. In addition, we
help expatriates in Taiwan with quick and convenient medical services and provide assistance for
overseas medical activities, collaborating with the government in expanding medical diplomacy as

well as setting up a global network of medical contacts.



Taipei Medical University Wan Fang Hospital

Wan Fang Medical Center dedicated to
serving the surrounding area, and is committed to
community health promotion. Built in 1989, the ;-
Wan-Fang Hospital is the first hospital owned by
Taipei City government while run by civilians. In
1998, it passed the Regional Hospital Accreditation
and was awarded the international quality

certificate of 1SO-9002. In 2006, it was awarded the Joint Commission International (JCI)
Accreditation. It is the Affiliate Hospital of Taipei Medical University and includes 42 integrated

departments of medicine.

Taipei Medical University Shuang Ho Hospital

Shuang Ho Hospital opened on July 1, 2008,
with 1580 beds. It is the largest hospital in Taipei
County, but also forms a medical “golden
triangle” with the Taipei Medical University
Hospital and Wan Fang Medical Center, giving a
total capacity of over 3000 beds.

Shuang Ho Hospital focuses on providing

emergency and critical care, as it is responsible
for first response for Taipei County as the only hospital with a medical helicopter and landing pad.
Shuang Ho also has the largest dentistry department, with general and family dentistry and six
additional specialized clinics. The hospital has the nation's first disabled patient oral health care
center to serve the more than 130,000 disabled people in Taipei County. The Kidney Dialysis
Center's method of isolating beds, equipment and sections leads the nation in reducing hepatitis C
infection. The hospital plans further expansion in the areas of cancer treatment, neurology,
minimally invasive surgery, optometry and vision science, health management, cardiology,

rehabilitation, trauma surgery and international medical care.
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Dear colleagues and friends,

On behalf of Taipei Medical University (TMU), we are delighted to welcome you to
participate in the coming joint conference of 2014 International Symposium for Recent Advances
in Cancer (ISRAC), The 11th Symposium of the Frontiers of Biomedical Sciences and 13th
Cross-Strait Symposium on Biomedical Research” which will be held on June 27-28, 2014 at Taipei
Medical University (TMU), Taipei, Taiwan. The conference will be a forum for cancer researchers
from universities and research institutes around the world to exchange and discuss their recent
discoveries and most updated scientific information. There will be five themes for this conference,
including Chromosome Instability in Cancer Development, Niche Environment in Cancer
Development, Biomarker and Individualized Therapy in Cancer, Stem Cell Research in Cancer, and
Translational Medicine in Cancer.

We would like to express our sincere thanks to all, and poster presenters to share with us the
recent progress of their research and medical applications in this fast growing field of cancer
research at this meeting. | hope that the work presented at this meeting will bring you recent
advances in cancer research and medicine, and that each one of you will find the lectures at this
meeting useful to your future research. At last, we would like to thank the sponsors, organizing
committee members, and volunteers of this meeting for their valuable contributions to this
workshop. We hope that your experience at this conference is valuable and memorable.

Thank you again for your participation, and we look forward to seeing you in Taipei Medical
University.

Yours sincerely,

3 ;[_‘ _
_ —

Ak |
Jung-Yaw Lin, Ph. D. Wen-Chang Chang, Ph. D. Yun Yen, MD. Ph. D.
Chair, Co-Chair, Local Organizer,

2014 ISRAC Conference 2014 ISRAC Conference 2014 ISRAC Conference
Committee Committee Committee

Academician, Academia Sinica Academician, Academia Sinica President and Distinguished
Emeritus Professor Distinguished Professor Professor

Department of Biochemistry ~ Graduate Institute of Medical Taipei Medical University
National Taiwan University Sciences Taipei, Taiwan

Taipei, Taiwan Taipei Medical University

Taipei, Taiwan
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Schedule at a Glance

08:30~16:40 Registration 16F
09:00~09:15 Opening Remarks 16F
Conference President Jung-Yaw Lin, Ph.D. (4 &% L)

Conference Co-President Wen-Chang Chang, Ph.D. (3 ~ & Fx L)
Conference Local Organizer Yun Yen, M.D., Ph.D. (B £ &%)

09:15~09:45

09:45~10:15

Session I: Chromosome Instability in Cancer Development (1) 16F
Moderator: Yun Yen, M.D., Ph.D. (FF 2 & &)

Distinguished Professor and President, Taipei Medical University, Taiwan

Edward J. Benz, Jr., M.D.

Toward high precision cancer medicine: lessons learned

Academician, United States National Academy of Sciences

President and CEO, Dana Farber Cancer Institute; Professor, Department of Medicine,
Harvard Medical School, USA

JoAnne Stubbe, Ph.D.

Radicals your life is in their hands: ribonucleotide reductases as a
paradigm

Academician, United States National Academy of Sciences

Professor, Department of Chemistry, Massachusetts Institute of Technology, USA

10:15~10:35

Coffee Break 16F/B1

10:35~11:05

11:05~11:35

11:35~12:05

Moderator: Wen-Chang Chang, Ph.D. (38 * & B2 1)
Academician, Academia Sinica, Taiwan

Distinguished Professor, Graduate Institute of Medical Sciences,
Taipei Medical University, Taiwan

Wen-Hwa Lee, Ph.D. (%~ #d)

Targeting tumor suppressor networks for therapeutic application
Academician, Academia Sinica, Taiwan
Professor and President, China Medical University, Taiwan

Ying Huang, Ph.D. (% R &% &)
Structural studies of Rhino protein in piRNA biogenesis

Professor, Shanghai Institute of Biochemisrty and Cell Biology,
Chinese Academy of Sciences, China

Jingyi Hui, Ph.D. (& #7771 B)
The RNA-binding protein QKI suppresses lung cancer-associated

aberrant splicing
Professor, Shanghai Institute of Biochemisrty and Cell Biology,
Chinese Academy of Sciences, China

12:05~12:15

Group Photography 1F
Outdoor Plaza

12:15~13:50

Lunch/ Poster Presentation 4F/B1

13:50~14:20

Session I1: Cancer Metabolism and Signaling 16F
Moderator: Andrew H.-J. Wang, Ph.D. (2 & &Fx4)
Academician, Academia Sinica, Taiwan

Distinguished Research Fellow, Institute of Biological Chemistry,
Academia Sinica, Taiwan

Anning Lin, M.D., Ph.D. (k% ® %)
Computational modeling of IKK signaling

Professor and Director, Shanghai Institute of Biochemisrty and Cell Biology,
Chinese Academy of Sciences, China




14:20~14:50

14:50~15:20

15:20~15:50

Hsing-Jien Kung, Ph.D. (% {7 &)
Metabolism and cancer therapeutics: targeting arginine addiction of
cancers

Academician, Academia Sinica, Taiwan
President and Distinguished Investigator, National Health Research Institute, Taiwan

Moderator: Wan-Wan Lin, Ph.D. (3252 7 £ )

Professor and Director, Graduate Institute of Medical Sciences,

Taipei Medical University, Taiwan

Stephen B. Gruber, M.D, Ph.D., MPH.

Molecular pathways and survival in colorectal cancer

Director, Norris Comprehensive Cancer Center, University of Southern California, USA
EvaY.-H.P. Lee, Ph.D. (;§ & #Fcd)

Genetic and hormonal contribution in breast cancer: tissue-specific
tumor suppression by BRCA1

Academician, Academia Sinica, Taiwan

Professor, Basic Science Director, Dept. of Biological Chemistry
& Dept. of Developmental and Cell Biology, University of California, Irvine, U.S.A.

15:50~16:10

Coffee Break

16F/B1

16:10~16:40

16:40~17:10

17:10~17:40

17:40~18:10

Session I11: Biomarker and Individualized Therapy in Cancer
Moderator: Yau-Huei Wei, Ph.D. (#.3 3 £ )

Professor and President, Mackay Medical College, Taiwan

Yu, Alice Lin-Tsing, M.D., Ph.D. (&% %)

Cancer immunotherapy targeting tumor-associated glycans

Distinguished Chair Professor, Center of Stem Cells and Translational Cancer Research,
Chang Gung Memorial Hospital and Chang Gung University, Taiwan

Hongbin Ji, Ph.D. (X =¢# 1 &)
YAP inhibits squamous transdifferentiation of Lkb1-deficient lung

adenocarcinoma through DNp63 repression
Professor, Shanghai Institute of Biochemisrty and Cell Biology,
Chinese Academy of Sciences, China

Moderator: Jing-Jer Lin, Ph.D. (3k#xd7 3c35)

Professor and Director, Graduate Institute of Biochemistry and Molecular Biology,
National Taiwan University, Taiwan

Min-Liang Kuo, Ph.D. (3% B 2 & 32)

A novel therapeutic target for treating hepatocellular carcinoma by
suppression vascular invasion and metastasis

Professor and Director, College of Life Science, National Taiwan University, Taiwan
Ronggui Hu, Ph.D. (+#* £ % # % &)

Iron metabolism regulates p53 signaling through direct heme-p53
interaction and modulating localization, stability and function of p53

Professor, Shanghai Institute of Biochemisrty and Cell Biology,
Chinese Academy of Sciences, China

16F

18:30~20:30

Banquet

08:00~18:00

Exhibition 1F, 16F, Bl




6/28 Day 2 (Sat.

08:30~16:40

Registration 16F

08:50~09:20

09:20~09:50

Session 1V: Chromosome Instability in Cancer Development (1) 16F
Moderator: Mien-Chie Hung, Ph.D. (3£ B? 4 2 4)
Academician, Academia Sinica, Taiwan

Professor and Chair, Department of Molecular and Cellular Oncology,
MD Anderson Cancer Center, The University of Texas, USA

Astrid Graslund, Ph.D.

Ribonucleotide reductase- a dimetal/tyrosyl free radical enzyme
Academician, Royal Swedish Academy of Sciences

Chairman, Dept. of Biochemistry and Biophysics, Stockholm University, Sweden

K. Kristoffer Andersson, Ph.D.
Studies of the NrdF-Nrdl complex and different metal ion clusters in

class I ribonucleotide reductases
Professor, Department of Biosciences, University of Oslo, Norway

09:50~10:10

Coffee Break 16F/B1

10:10~10:40

10:40~11:10

11:10~11:40

Moderator: Jung-Yaw Lin, Ph.D. (k#3812 d)

Academician, Academia Sinica, Taiwan

Emeritus Professor, Department of Biochemistry, National Taiwan University, Taiwan
Ming-Daw Tsai, Ph.D. (3P i e L)

Structural approach to tumor suppressors and cancer signaling
Academician, Academia Sinica, Taiwan

Distinguished Research Fellow and Director, Institute of Biological Chemistry,
Academia Sinica, Taiwan

Hai Jiang, Ph.D. (£ /& 3 R)
Probing drug vulnerability associated with recurrent cancer genetic

lesions
Professor, Shanghai Institute of Biochemisrty and Cell Biology,
Chinese Academy of Sciences, China

Zee-Fen Chang, Ph.D. (3R " &% %)
Ribonucleotide reductase promotes the progression of genome

instability via dUTP-mediated replication stress
Professor and Director, Institute of Biochemistry and Molecular Biology,
National Yang-Ming University, Taiwan

11:50~13:25

Lunch 4F
Student Forum 14 i=: 6 min/

Moderator:

Yau-Huei Wei, Ph.D. (8383 # £ )

Professor and President, Mackay Medical College, Taiwan

Jung-Yaw Lin, Ph.D. (3k ¥ ##r24)

Academician, Academia Sinica, Taiwan

Emeritus Professor, Department of Biochemistry, National Taiwan University, Taiwan

Jacqueline Whang-Peng, M.D. (#ix £ & L)
Academician, Academia Sinica, Taiwan
Superintendent, Taipei Medical University Taipei Cancer Center, Taiwan

13:25~13:55

Session V: Stem Cell Research in Cancer 16F
Moderator: Hua-Lin, Wu, Ph.D. (% &+ %#)

Professor, Department of Biochemistry and Molecular Biology, College of Medicine,

National Cheng-Kung University, Taiwan

Yun Zhao, Ph.D. (3f &= 3 R)

Decoding Ci: from partial degradation to inhibition

Professor, Shanghai Institute of Biochemisrty and Cell Biology,
Chinese Academy of Sciences, China



13:55~14:25 B. LinjuYen, M.D. (Bg# #» &I#~ % R)
Mechanisms involved in human mesenchymal stem cell (MSC)
immunomodulation: interactions with innate and adaptive leukocytes
Associate Investigator and Attending Physician, Institute of Cellular and Systems
Medicine, National Health Research Institutes, Taiwan
Moderator: Yu-Sun Chang, Ph.D. (3 3 # #3%)
Professor, Graduate Institute of Biomedical Sciences, Chang Gung University, Taiwan
14:25~14:55 Ping Hu, Ph.D. (# ## 1 &)
Activation of Wnt signaling prevents muscle atrophy
Professor, Shanghai Institute of Biochemisrty and Cell Biology,
Chinese Academy of Sciences, China
14:55~15:25 Yen-Hua Huang, Ph.D. (% 3 #%#)
Niche regulation of stemness expression in cancer
Professor and Director, Department of Biochemistry and Graduate Institute of Medical
Sciences, College of Medicine, Taipei Medical University, Taiwan
15:25~15:45 Coffee Break 16F/B1
Session VI: Translational Medicine in Cancer 16F
Moderator: Tao-Shih Hsieh, Ph.D. (i pFred)
Academician, Academia Sinica, Taiwan
Distinguished Research Fellow and Director, Institute of Cellular and Organismic
Biology, Academia Sinica, Taiwan
15:45~16:15 Mien-Chie Hung, Ph.D. (;£ B* % F2d)
Novel signaling pathways in cancer cells and development of targeted
therapy
Academician, Academia Sinica, Taiwan
Professor and Chair, Department of Molecular and Cellular Oncology, MD Anderson
Cancer Center, The University of Texas, USA
16:15~16:45 Zhaocai Zhou, Ph.D. (% **4# 71 R)
Development of a peptide-based YAP inhibitor sheds new light on
gastric cancer treatment
Professor, Shanghai Institute of Biochemisrty and Cell Biology,
Chinese Academy of Sciences, China
Moderator: Jang-Yang Chang, M.D. (38 & 2 Fu &)
Professor and Dean, College of Medicine, National Cheng-Kung University, Taiwan
Distinguished Research Fellow, Institute of Cancer Research,
National Health Research Institutes, Taiwan
16:45~17:15 Jing-Ping Liou, Ph.D. (%18 & )
Azaindolyl compounds with more selective inhibitory effect on histone
deacetylase 6 activity, exhibit antitumor activity in colorectal cancer
HCT116 cells
Professor and Associate Dean, School of Pharmacy, College of Pharmacy,
Taipei Medical University, Taiwan
17:15~17:45 Ann-Lii Cheng, M.D., Ph.D. (3% % 32 %)
Microorganism and cancer: A revisit of the spectrum of H.
Pylori-related gastric lymphoma
Professor and Director, Graduate Institute of Oncology, Collage of Medicine,
National Taiwan University, Taiwan
17:45~18:15 Award & Closing Remark 16F
08:00~18:00 Exhibition 1F 16F, B1
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Map Information






Map Guidance

Roads & Streets

A. 220 LaneWuXing Street
B. Wousing Street(fWuXing Street)

C. 284 LaneWuXing Street

D. 22 Alley,284 Lane WuXing Street

Entrances

i.  University Entrance
ii. Hospital Entrance
iii. Ambulance Entrance

Buildings

1. Health Science Building
2. Auditorium
3. United Medical Building (Front Building)

4. United Medical Building (Back Building)
W

. Instruction Building

. Medical Laboratory Science and Biotechnology Building A
. Medical Laboratory Science and Biotechnology Building B
. Morphology Building

0. Gymnasium

11. Mushan Dormitory

12. First Building, Taipei Medical University Hospital

13. Second Building, Taipei Medical University Hospital

14. Third Building, Taipei Medical University Hospital
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Transportation

TMU shuttle service

City Hall

(Blue Line) and Liuzhangli

(Brown

The school is located near MRT Taipei

Line) stations, and TMU provides shuttle services to both. Buses run every 15 minutes between the

City Hall station and TMU (see route map), while the Liuzhangli shuttle bus runs every half an hour.

Route to TMU

Zhongxiao E. Rd. Sec. 4
(-]
D, Sun Yai-Sen Meu.rlmiu! Hall =

MRT Talpei City Hall Station

©

Q Rl

San

&

Renal Ra. Sec, 4 5
St e Tuigek ._c:; . Diepariment Slore
s Songshou Rd.
Taipei International I g
Convention Cenler™ ‘“a.".‘_. ‘ arner Viltage
Tuipei World Trade Center — ~ x ~ Songlian R,
L] Taipei 101
Xirgd Rd, Sec.§
— Songzhi Rd.
Fhuangiing Rd:
4"
-qu - w”r"—"?‘-ﬂs.r_
&
ﬁ’ TMU Hospital

Tiipei City Hall
—Shin Kong Mitsukoshi

X Taipei Medical I.'ui:':'r.fiﬂ_\'l

Taipei Medical University
250 Wuxing St, Taipei City, TAIWAN 110
TEL: BBS-2-27 36-1661 hitp:/fwww.imu,edu.bw

Shultie B -TRAY Smop +‘\ £
Ehuittie Bus - MAT & fogar 1o Bt 5 B 58

O S vy Trust B %

) Shulrie Bus = Ching Ty x!._\_..-.-.s, i AI! ~,

Shuttie Bus - Tols! City b

Public transit

Public transportation to TMU includes bus lines 266, 288, 226, 1, 235, 22, 33 and Blue 5.

12
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Session I

Chromosome Instability in Cancer Development (I)

Moderator:

Yun Yen, M.D., Ph.D.
(FZRE)

Distinguished Professor and President

Taipei Medical University, Taiwan

Dr. & Mrs. Allen Y. Chao Chair
Developmental Cancer Therapeutics,

City of Hope, U.S.A.

Associate Director

Translational Research, City of Hope, U.S.A.
Chair and Professor

Molecular Pharmacology, City of Hope, U.S.A.
Professor

Medical Oncology & Therapeutics Research, City
of Hope, U.S.A.

Co-leader

Developmental Cancer Therapeutics,

City of Hope, U.S.A.
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Edward J. Benz, Jr. MD.

Academician, American Academy of Arts and Sciences
National Academy of Sciences

President and CEO of Dana Farber Cancer Institute;
Richard and Susan Smith Professor of Medicine,
Genetics and Pediatrics,

Harvard Medical School/Dana-Farber Cancer Institute

Email : edward benz@dfci.harvard.edu

Recent Selected Publications (Selected from >300 peer-reviewed publications):
©) Leto TL, Fortugno-Erikson, DM, Harris AS, Barton D, Yang-Feng TL, Francke U, Marchesi VT,

Benz EJ Jr. (1988) Comparison of non-erythroid o spectrin genes reveals strict homology
among diverse species. Mol Cell Biol 8:1-9.

© Benz EJ Jr., Berman BW, Coates T, Tonkonow BL, Boxer LA, Altman A, Adams JG III. (1981)
Molecular analysis of the B-thalassemia phenotype associated with inheritance of hemoglobin E
(02B226Glu—Lys). J Clin Invest 68:118-26.

© Benz EJ Jr., Barker JE, Pierce JE, Turner PA, Nienhuis AW. Hemoglobin switching in sheep:
Commitment of erythroid stem cells to expression of the BC globin gene and accumulation of
BC-globin mRNA. (1978) Cell 14:733-40.

© Benz EJ Jr., Forget BG, Hillman DG, Cohen-Solal M, Pritchard J, Cavallesco C, Housman D.
(1978) Variability in the amount of 3 globin mRNA in 0 thalassemia. Cell 14:299-312.

© Benz EJ Jr., Turner PA, Barker J, Nienhuis AW. (1977) Stability of the individual globin genes
during erythroid differentiation. Science 196:1213-14.

© Nienhuis AW, Turner P, Benz EJ Jr. Relative stability of a- and B-globin messenger RNAs in
homozygous B+ thalassemia. (1977) Proc Natl Acad Sci 74:3960-4.

© Nienhuis AW, Benz EJ Jr. Regulation of hemoglobin synthesis during the development of the
red cell. (1977) A Medical Progress Article for the New England Journal of Medicine
297:1318-28, 1371-81, 1430-6.

© Benz EJ Jr., Nathan DG (1975) Thalassemia: Applying molecular genetics to a human disease.
Nature 256:163-4.

© Forget BG, Benz EJ Jr., Skoultchi A, Baglioni C, Housman D. (1974) Absence of messenger
RNA for B globin in B0 thalassemia. Nature 247:379-81.

© Housman D, Forget BG, Skoultchi A, Benz EJ Jr. (1973) Quantitative deficiency of

chain-specific globin messenger ribonucleic acids in the thalassemia syndromes. Proc Natl Acad

Sci (USA) 70:1809-13.
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Toward high precision cancer medicine: lessons learned

Edward J. Benz
Dana Farber Cancer Institute/
Harvard Medical School, USA

The combined effects of the sequencing of the human genome, the early success of targeted
therapy with a signal transduction inhibitor (imatinib) for chronic myelogenous leukemia (CML),
and the recognition that some targeted therapies were effective in diverse forms of cancer sharing
similar molecular profiles have given rise to the hope that the treatment of individual cancer
patients could be customized to attack the unique biological misbehaviors of his or her tumor.
This approach has been variously termed “personalized cancer medicine”, “individualized cancer
medicine” or “high precision cancer medicine”. The latter designation will be used in this
presentation. In contrast to the first two terms, it does not pre-suppose that a unique therapy will
be available for every patient, at least initially, nor does the term contaminate the broader
interpersonal and psycho-social dimensions inherent in efforts to make care truly individualized and
personalized. The earliest efforts to utilize molecular profiling of tumors to guide more precise
therapies for individual patients have met with remarkable success in a few cases. Unfortunately,
the paradigm has proven to be extraordinarily difficult to apply widely to most patients. There
appear to be many reasons for this limited success. The tumors in many patients do not have
obvious “driver” mutation against which a targeted agent is available; resistance against the (usually)
single targeted agent can develop rapidly, etc. This presentation will review progress toward the
achievement of high precision cancer treatments on a wide scale and on reflect one major cancer

center’s efforts to generate the necessary diagnostic information for precision therapy on an

enterprise scale.
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JoAnne Stubbe, Ph.D.

Academician, American Academy of Arts and Sciences
National Academy of Sciences

Novartis Professor of Chemistry and Biology,
Massachusetts Institute of Technology (MIT)

Email : stubbe@mit.edu

Recent Selected Publications (Selected from >300 peer-reviewed publications):

© Stubbe J and Ackles D (1980) On the Mechanism of Ribonucleoside Diphosphate Reductase
from E. coli: Evidence for 3'-C-H Bond Cleavage. J. Biol. Chem., 255, 8027.

© Ator M and Stubbe J (1985) Mechanism of Inactivation of Escherichia coli Ribonucleotide
Reductase by 2'-Chloro-2'-deoxyuridine 5'-Diphosphate:  Evidence for Generation of a
2'-Deoxy-3'-ketonucleotide via a Net 1,2 Hydrogen Shift. Biochemistry, 24, 7214.

© Kozarich JW, Worth Jr. L, Frank BL, Christner DF, Vanderwell DE and Stubbe J, (1989)
Sequence-Specific Isotope Effects on the Cleavage of DNA by Bleomycin. Science, 245, 1396.

© Bollinger JM, Edmondson DE, Huynh BH, Filley J, Norton J and Stubbe J (1991) Mechanism
of Assembly of the Tyrosyl Radical-Dinuclear Iron Cluster Cofactor of Ribonucleotide
Reductase. Science, 253, 292.

© Mueller EJ, Meyer E, Rudolph J, Davisson VJ and Stubbe J (1994) N5-Carb0xyaminoimidazole
Ribonucleotide: Evidence for a New Intermediate and Two New Enzymatic Activities in the de
novo Purine Biosynthetic Pathway of Escherichia Coli. Biochemistry, 33, 2269-2278.

©) Licht S, Gerfen GJ and Stubbe J (1996) Thiyl Radicals in Ribonucleotide Reductases. Science,
271, 477-481.

© Wu W, Vanderwall DE, Turner CJ, Kozarich JW and Stubbe J (1996) Solution Structure of
Co*Bleomycin A2 Green Complexed with DNA Oligonucleotide d(CCAGGCCTGG). J. Am.
Chem. Soc., 118, 1281-1294.

© Burdi D, Willems J-P, Riggs-Gelasco P., Antholine WE, Stubbe J, and Hoffman BM (1998) The
Core Structure of X Generated in the Assembly of the Diiron Cluster of Ribonucleotide
Reductase: 1707 and Hp 170 ENDOR. J. Am. Chem. Soc. 120, 12910-12919.

© Lawrence CC, Bennati M, Obias HV, Bar G, Griffin RG and Stubbe J (1999) High-Field EPR
Detection of a Disulfide Radical Anion in the Reduction of Cytidine 5’-diphosphate by the
E441Q R1 Mutant of Escherichia coli Ribonucleotide Reductase. Proc. Natl. Acad. Sci. USA, 96,
8979-8984.

© Change MCY, Yee CS, Stubbe J and Nocera DG (2004) Turning on Ribonucleotide Reductase
by Light-Initiated Amino Acid Radical Generation. Proc. Natl. Acad. Sci. USA. 101(18):6882-7.

© Seyedsayamodost MR, Stubbe J and Bennati M (2007) Peldor Spectrsocopy with DOPA-
and NH,Y-a2: Distance Measurements between residues involved in the Radical propagation
pathway of E. coli Ribonucleotide Reductase. J. Am Chem. Soc 129, 15748-9.

© Seyedsayamdost MR, Xie J, Chan CT, Schultz PG and Stubbe J (2007) Site specific insertion of
3-aminotyrosine into the a2 subunit of E. coli Ribonucleotide Reductase: Direct Evidence for the
Role of Y730 and Y731 in Radical propagation. J. Am. Chem. Soc. 129, 15060-71.

© Boak AK., Cotruvo JA Jr, Stubbe, J. and Rosenzweigh, AC (2010) Structural Basis for
Activation of Class Ib Ribonucleotide Reductase. Science 329, 1526-30.

© Yokoyama K, Smith AA, Corzilius B, Griffin RG and Stubbe J (2011) Equilibration of tyrosyl
radicals (Y356¢, Y731+, Y730°) in the radical propagation pathway of the E. coli class Ia
ribonucleotide reductase. J. Am. Chem. Soc 143, 18420-432.

© Aye Y, Brignole EJ, Long MJ, Chittuluru J, Drennan CL, Asturias FJ and Stubbe J (2012)
Clofarabine 5’-di and —triphosphates inhibit human ribonucleotide reductase by altering the
quaternary structure of its large subunit. Chem Biol 19 799-805.
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Radicals your life is in their hands:
ribonucleotide reductases as a paradigm

JoAnne Stubbe
Massachusetts Institute of Technology, USA

It will come as a surprise to many chemists and biologists, that Nature uses free radical
chemistry in essential metabolic pathways. She has figured out how to harness the considerable
reactivity of these species to carry out very difficult chemical transformations with exquisite
specificity. I will discuss the role of “good” radicals in biology using ribonucleotide reductases
(RNRs) as a paradigm, a problem that my lab has investigated for 30 years. Specifically we will
give an overview of these complex enzymes: the complex, radical-mediated reduction chemistry,
the radical initiation process that occurs over 35 angstroms, the biosynthetic pathways required for
the essential dimetal-tyrosyl radical cofactor biosynthesis and maintenance, and the importance of
deoxynucleotides and ATP in the regulation of quaternary structure which governs RNR activity.

Each of these topics as a target for new anticancer therapeutics will be discussed.
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Chromosome Instability in Cancer Development (I)

Moderator:

Wen-Chang Chang, Ph.D.
(R~ Hkd)

Academician
Academia Sinica, Taiwan

Distinguished Professor
Graduate Institute of Medical Sciences,
Taipei Medical University, Taiwan

Director of the board
Taipei Medical University, Taiwan
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Wen-Hwa Lee, Ph.D. (% ~ #fxdl)
Academician, Academia Sinica, Taiwan

Professor and President, China Medical University, Taiwan
Donald Bren Professor of Biomedicine,

Department of Biological Chemistry, University of California,
Irvine, U.S.A.

Email : whlee@mail.cmu.edu.tw

Recent Selected Publications

© Chang YC, Yu YH, Shew JY, Lee WJ, Hwang JJ, Chen YH, Chen YR, Wei PC, Chuang LM
and Lee WH ( 2013) Deficiency of NPGPx, an oxidative stress sensor, leads to obesity in mice
and human. EMBO Molecular Medicine 5(8) 1165-1179.

© Huang CK, Yang CY, Jeng YM, Chen CL, Wu HH, Chang YC, Ma C, Kuo WH, Chang KJ,
Shew JY and Lee WH. (2013) Autocrine/paracrine mechanism of interleukin-17B receptor
promotes breast tumorigenesis through NF-kB-mediated antiapoptotic pathway. Oncogene. Jul
15. [Epub ahead of print]

© Wei PC, Wang ZF, Lo WT, Su MI, Shew JY, Chang TC and Lee WH (2013) A cis-element with
mixed G-quadruplex structure of NPGPx promoter is essential for nucleolin-mediated
transactivation on non-targeting siRNA stress. Nucleic acids research 41(3) 1533-1543.

© Zhu J, Zhou L, Wu G, Konig H, Lin X, Li G, Qiu XL, Chen CF, Hu CM, Goldblatt E, Bhatia R,
Chamberlin AR, Chen PL and Lee WH (2013) A novel small molecule RADS51 inactivator
overcomes imatinib-resistance in chronic myeloid leukaemia. EMBO molecular medicine 5(3)
353-365.

© Ngo B, Hu CM, Guo XE, Ngo B, Wei R, Zhu J and Lee WH (2013) Complementary Interhelical
Interactions between Three Buried Glu-Lys Pairs within Three Heptad Repeats Are Essential for
Hecl-Nuf2 Heterodimerization and Mitotic Progression. The Journal of biological chemistry
288(48) 34403-34413.

© Hwang-Verslues WW, Chang PH, Jeng YM, Kuo WH, Chiang PH, Chang YC, Hsiech TH, Su
FY, Lin LC, Abbondante S, Yang CY, Hsu HM, J Yu JC, Chang KJ, Shew JY, Lee EYPH and
Lee WH (2013) Loss of corepressor PER2 under hypoxia upregulates OCT1-mediated EMT
gene expression and enhances tumor malignancy. Proceedings of the national academy of
sciences of the United States of America 110(30) 12331-12336.

© He S, Ni D, Ma B, Lee JH, Zhang T, Ghozalli I, Pirooz SD, Zhao Z, Bharatham N, Li B, Oh S,
Lee WH, Takahashi Y, Wang HG, Minassian A, Feng P, Deretic V, Pepperkok R, Tagaya M,
Yoon HS, Liang C (2013) PtdIns(3)P-bound UVRAG coordinates Golgi-ER retrograde and Atg9
transport by differential interactions with the ER tether and the beclin 1 complex. Nature cell
biology 15(10) 1206-1219.

© Chang PH, Hwang-Verslues WW, Chang YC, Chen CC, Hsiao M, Jeng YM, Chang KJ, Lec EY,
Shew JY* and Lee WH* (2012) Activation of Robol signaling of breast cancer cells by Slit2
from stromal fibroblast restrains tumorigenesis via blocking PI3K/Akt/beta-catenin pathway.
Cancer research72(18) 4652-4661.

© Wei PC, Hsieh YH, Su M, Jiang X, Hsu PH, Lo WT, Weng JY, Jeng YM, Wang JM, Chen PL,
Chang YC, Lee KF, Tsai MD, Shew JY* and Lee WH* (2012) Loss of the Oxidative Stress
Sensor NPGPx Compromises GRP78 Chaperone Activity and Induces Systemic Disease.
Molecular cell 48(5) 747-759.

© Chen PL, Chen CF, Chen Y, Guo XE, Huang CK, Shew JY, Reddick RL, Wallace DC and Lee
WH (2012) Mitochondrial genome instability resulting from SUV3 haploinsufficiency leads to
tumorigenesis and shortened lifespan. Oncogene 32(9) 1193-1201.
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Targeting tumor suppressor networks for
therapeutic application

Wen-Hwa Lee
China Medical University, Taiwan

An attractive approach to developing new anticancer drugs is to target genes or proteins that are
essential for tumor cell growth and survival. Tumor suppressors play an essential role in the
development of cancer. During the past decades, elucidation of fundamental function of tumor
suppressors and its networks allows us to further explore its potentials for therapeutic application.
The prototypic tumor suppressor, RB, a key cell cycle regulator, will serve as an example for this
purpose. In addition, RB interacting protein, Hecl, which is a mitotic regulator, and a BRCA
interacting protein, Rad51, which is a DNA recombinase, emerge as interesting targets. We have
identified and generated derivatives of small compound inhibitors targeting these pathways and
demonstrated the efficacy of these compounds. Furthermore, we have identified that IL17RB
pathway plays an essential role in pancreatic cancer metastasis and generated neutralizing
antibodies against IL17RB for blocking pancreatic cancer metastasis. This illustrates the differential

approach based on the targets toward therapeutic application for cancer treatment.
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Ying Huang, Ph.D. (§ 2 7% R)

Professor
Shanghai Institute of Biochemistry and Cell Biology,
Chinese Academy of Sciences

Email: huangy@sibcb.ac.cn

Recent Selected Publications

© Zhu F, Erlandsen H, Ding L, Li J, Huang Y, Zhou M, Liang X, Ma J and Wu H. (2011)
Structural and Functional Analysis of a New Subfamily of Glycosyltransferases Required for

Glycosylation of Serine-rich Streptococcal Adhesins. J Biol Chem. 286:27048-57.

© Liu H*, Wang JYS*, Huang Y*, Li Z, Gong W, Lehmann R and Xu RM. (2010) Structure basis
for methylarginine-dependent recognition of Aubergine by Tudor. Genes & Development.

24:1876-1881. (* co-first author)

© Huang Y, Ji L, Huang Q, Vassylyev DG, Chen X and Ma JB. (2009) Structural insights into

mechanisms of the small RNA methyltransferase HEN1. Nature. 461: 823-827.

© Huang Y, Fang J, Bedford MT, Zhang Y and Xu RM. (2006) Recognition of histone H3 lysine-4

methylation by the double tudor domain of IMJD2A. Science. 312: 748-751.

© Huang Y, Myers MP and Xu RM. (2006) Crystal structure of the HP1-EMSY complex reveals

an unusual mode of HP1 binding. Structure. 14: 703-712. (cover story)

© Huang Y, Huang Q, Chen H, Tang Y, Miyake H and Kusunoki M. (2003) Crystallization and
preliminary crystallographic study of rBmKalphalT1, a recombinant alpha-insect toxin from the

scorpion Buthus martensii Karsch. Acta Crystallogr D Biol Crystallogr. D59:1635-1636.
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Structural studies of Rhino protein in piRNA biogenesis

Ying Huang
Shanghai Institute of Biochemisrty and Cell Biology,
Chinese Academy of Sciences, China

Small-RNA-guided gene regulation is a common biological process in eukaryotic cells. Animal
germ cells are characterized by an intriguing small-RNA-mediated gene-silencing mechanism
known as PIWI pathway. PIWI-interacting RNAs (piRNAs) are small, 21-30 nt single-stranded
RNAs that associate with PIWI proteins. The function of piRNA is silencing transposon elements in
germ line cells to keep the genome integrity since germ line cells are the only source for
transmitting genetic information to the next generation. For a long time the biogenesis of piRNA
and the mechanism of how it functions remains unclear. The biogenesis of piRNAs is quite different
from that of other small-RNA pathways, which is independent of Dicer. piRNA biogenesis occurs
through both primary and secondary pathway (or called ping-pong cycle). In drosophila transcripts
from heterochromatic clusters are processed into primary piRNAs. A particularly fast evolving
homologue of heterochromatin protein 1 (HP1) called Rhino binds to dual-strand piRNA clusters
and is required for their production. But how does Rhino recognize histone H3 trimethylated on
lysine 9?7 What’s the difference between Rhino and other HP1 proteins? Here we show the crystal
structure of Rhino both in apo form and complex form with H3K9me3. We observed a unique dimer
interface in Rhino and a domain-swapping in conformational change. These findings provide
insights into the molecular mechanism of the specificity of Rhino recognizing histone H3K9me3

and its function in piRNA biogenesis.
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Jingyi Hui, Ph.D. (& #4477 R)

Professor
Shanghai Institute of Biochemistry and Cell Biology,
Chinese Academy of Sciences

| Email: jyhui@sibcb.ac.cn

Recent Selected Publications

© Zong FY, Fu X, Wei WJ, Luo YG, Heiner M, Cao LJ, Fang Z, Fang R, Lu D, Ji H, Hui J. (2014)

The RNA-binding protein QKI suppresses cancer-associated aberrant splicing. PLOS Genet, 10,
€1004289

© Wei WJ*, Mu SR*, Heiner M, Fu X, Cao LJ, Gong XF, Bindereif A, Hui J. (2012) YB-1 binds

to CAUC motifs and stimulates exon inclusion by enhancing the recruitment of U2AF to weak
polypyrimidine tracts. Nucleic Acids Res, 40, 8622-8636

Huang Y, Li WC, Yao X, Lin QJ, Yin JW, Liang Y, Heiner M, Tian B, Hui J, Wang G. (2012)
Mediator complex regulates alternative mRNA processing via the Med23 subunit. Mol Cell, 45,
459-469

Hung LH*, Heiner M*, Hui J*, Schreiner S, Benes V, Bindereif A. (2008) Diverse roles of
hnRNP L in mammalian mRNA processing: a combined microarray and RNAi analysis. RNA,
14, 284-296

Hui J*, Hung LH*, Heiner M, Schreiner S, Neumuller N, Reither G, Haas SA, Bindereif A.

(2005) Intronic CA-repeat and CA-rich elements: a new class of regulators of mammalian

alternative splicing. EMBO J, 24, 1988-1998

© Hui J, Reither G, Bindereif A. (2003) Novel function role of CA repeats and hnRNP L in RNA

stability. RNA, 9, 931-936

© Hui J, Stangl K, Lane WL, Bindereif A. (2003) HnRNP L stimulates splicing of the eNOS gene

by binding to variable-length CA repeats. Nat Struct Biol, 10, 33-37



The RNA-binding protein QKI suppresses lung cancer-associated
aberrant splicing

Jingyi Hui
Shanghai Institute of Biochemisrty and Cell Biology,
Chinese Academy of Sciences, China

Lung cancer is the leading cause of cancer-related death worldwide. Aberrant splicing has been
implicated in lung tumorigenesis. However, the functional links between splicing regulation and
lung cancer are not well studied. To understand the role of RNA-binding proteins in lung
tumorigenesis, we analyzed the public database and observed that RNA-binding protein QKI is
down-regulated in non-small cell lung cancer (NSCLC) tissues and that its down-regulation is
significantly associated with a poorer prognosis. Using a combined RNAi1 and RNA-Seq analysis,
we identified several hundreds of alternatively spliced genes regulated by QKI and validated at least
24 lung cancer-related events in lung cancer tissues. We have obtained evidence that QKI inhibits
cell proliferation through isoform-switch of its targets. To understand the mechanism of splicing
regulation by QKI, we generated an RNA map of QKI and revealed that QKI can positively and
negatively control exon inclusion in a binding-site position-dependent manner. We further showed
that QKI inhibits splicing by selectively competing with a core splicing factor, SF1. Our findings
demonstrate that QKI is a critical splicing regulator in lung cancer cells and contributes to lung

tumorigenesis by modulating alternative splicing of its targets.
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Cancer Metabolism and Signaling
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Taipei Medical University, Taiwan
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Anning Lin, M.D., Ph.D. (}k% % % 32)

Professor and Director
Shanghai Institute of Biochemistry and Cell Biology,
Chinese Academy of Sciences

Email: alin@sibcb.ac.cn

=

Recent Selected Publications

© Yan J, Xiang J, Lin Y, Ma J, Zhang J, Zhang H, Sun J, Danial N, Liu J, Lin A*. (2013)
Inactivation of the BH3-only Protein BAD by IKK Inhibits TNFa-induced Apoptosis
Independently of NF-kB Activation. Cell 152: 304-315.

© Liu J, Yan J, Jiang S, Wen J, Cheng L, Zhao Y, and Lin A*. (2012) Site-specific ubiquitination is
required for relieving Mizl-mediated suppression on TNFa-induced JNK activation and
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Computational modeling of IKK signaling

Anning Lin
Shanghai Institute of Biochemistry and Cell Biology,
Chinese Academy of Sciences, China

IKK is essential for inhibition of TNFa-induced apoptosis. The survival role of IKK is thought
to be mediated by activation of NF-kB, which induces anti-apoptotic proteins (IAPs) and also
prevents prolonged JNK1 activation. Recently, we found that phosphorylation and inactivation of
pro-death Bcl-2 family protein BAD by IKK is required for cell survival upon TNFa stimulation,
suggesting that activation of NF-kB by IKK is necessary but not sufficient to suppress cell death.
We will discuss the mathematic model that reveals the underlying mechanism by which IKK

suppresses TNFa-induced apoptosis in the meeting.
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Metabolism and cancer therapeutics:
targeting arginine addiction of cancers

Hsing-Jien Kung
Taipei Medical University, Taiwan/National Health Research Institutes/
University of California, USA

There is considerable evidence that tumor and normal cells differ in their metabolic
requirements. The most prominent examples are the addiction of tumor cells to glucose (i.e.,
Warburg effect) and to glutamine. Therapeutics based on selective targeting of these metabolic
pathways is under intensive investigations. Recently, we reported that irrespective of androgen
receptor status, prostate cancer cells selectively and epigenetically suppress the expression of ASS
(arginine succinosythethase), a rate-limiting enzyme for intracellular arginine synthesis. Analysis of
over 100 PC specimens showed the complete absence of ASS expression, whereas some normal
prostate epitheial cells express ASS. As a result, PC cells, but not normal counterparts become
“auxotroph” for and addicted to external arginine. Thus, arginine-deprivation should selectively
“starve” the PC cells to death. Indeed, in recent publications, we showed that depletion of external
arginine by arginine deiminase (ADI) effectively induces cell death of CRPC cell lines, but not
normal prostate epithelial cells in vitro and in vivo. In addition, we reported that ADI synergizes
with Taxol in preclinical xenograft model. Based on this finding, a phasel/Il clinical trial is
underway at UCD. Intriguingly, we found that ADI killing of cancer cells is associated with
aggressive autophagy and appears to be caspase independent. At early phase, autophagy is
protective and prolongs the survival of treated cells. Using high-resolution, live imaging,
molecular and genetic profiling, we have now characterized in details the arginine-deprived cells
undergoing apoptosis. The starved cells showed significant epigenetic reprogramming, excessive
autophagy and most remarkably, nuclear rupture. The possible mechanism(s) and its implication

will be discussed.
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Molecular Pathways and Survival in Colorectal Cancer

Stephen B. Gruber
USC Norris Comprehensive Cancer Center/
University of Southern California, USA

Colorectal cancers (CRC) display a large variety of somatic and germline genetic features that
distinguish subsets of cancers with specific biologic behavior. Here we describe the results of a
large, population-based study of 3,899 colorectal cancer cases and study these individuals to
quantify CRC sub-types of clinical importance and to understand the relationships between
molecular profiles and survival. Microsatellite instability, IHC expression of relevant MMR genes
(MLH1, MSH2, MSH6, PMS2), founder and private germline mutations in the relevant genes and
somatic mutations in the KRAS/BRAF or mTOR/PI3K signal transduction pathways all have
potential prognostic and predictive implications and were assessed in tumor and germline DNA
from all cases. Clinical and molecular annotation, combined with long term follow-up permitted
multivariate survival analyses to identify the key molecular features associated with prognosis. Key

findings will be presented.
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Genetic and hormonal contribution in breast cancer:
tissue-specific tumor suppression by BRCA1

Eva Y.-H. P. Lee
University of California, U.S.A.

Both the genetic make up and the endocrine system play crucial roles in breast carcinogenesis.
Germ-line mutation in the tumor suppressor gene BRCAL increases the lifetime risk for breast
cancer and ovarian cancer by up to ~80% and ~50%, respectively. Population-based studies support
a sex- and tissue-specific tumor suppressor function of BRCAI, but the mechanisms of this
specificity are not fully understood. Somatic loss of the normal functioning allele in BRCA1
carriers is common in cancer development and additional somatic events, including mutations of
PTEN and TP53, occur at high frequencies. Studies of these carriers have found that breast cancer
onsets in recent generations occur at much younger ages.

BRCAL1 is ubiquitously expressed and has been found to play important roles in DNA
replication and repair, cell cycle checkpoint control, in addition to its activity as a transcriptional
regulator. We have identified a connection of BRCA1 mutations and stabilization of progesterone
receptor (PR) through various pathways and an increased sensitivity of Brcal deficiency to
progesterone-induced mammary epithelial proliferation. Circadian oscillation influences many
biological functions including sleep cycles, hormone secretion and cellular metabolism. A central
circadian player, period 2 (Per2), is down regulated in Brcal/p53-deficienct mammary epithelial
cells. Furthermore, Per-2 represses the expression of a group of genes critical for tumor progression.
We also found how oxygen levels control the abundance of Per2 protein. In addition to decreased

Per-2, some other contributing factors leading to earlier breast cancer onsets will be presented.
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Cancer immunotherapy targeting tumor-associated glycans

Yu, Alice Lin-Tsing
Chang Gung Memorial Hospital and Chang Gung University, Taiwan

Aberrant glycosylation is a feature of cancer cells. GD2, a disialoganglioside, is highly
expressed in neuroblastoma, melanoma and small cell lung cancer and some sarcomas. Dr. Yu has
pursued immunotherapy of neuroblastoma with a monoclonal anti-GD2 antibody, ch14.18, from
preclinical studies to IND, phase I through phase III studies. The pivotal international phase III
randomized trial in high risk neuroblastoma culminated in demonstrating that immunotherapy with
ch14.18 + cytokines improved event free survival significantly from 46%+5% to 66%+5% (p=0.012)
and overall survival from 75%+5% to 86%+4% at 2 yrs ( p=0.022). This is the first time that a
glycan is shown to be an effective target for cancer immunotherapy.

Another prevalent cancer associated glycan is Globo H, a hexasaccharide identified as a
ceramide-linked glycolipid. It is overexpressed in a variety of common cancers including colon,
ovarian, gastric, pancreatic, lung, prostate and breast cancers, but not detectable or only weakly
expressed in limited normal tissues. Thus, it is an ideal target for cancer immunotherapy. Dr. Yu’s
group found Globo H to be present in breast cancer stem cells (BCSCs), although to a much lesser
extent than non-BCSCs, in clinical breast cancer specimens. They also provided the first evidence
for the expression of GbS5, the pentasaccharide precursor of Globo H, in BCSCs of >60% of tumors.
Immunization of mice with Globo H-KLH and adjuvant induced antibody reactive with not only
Globo H but also GbS5, suggesting that Globo H-based immunotherapy will target Globo H and
Gb5-expressing tumor cells. Recently, they have uncovered a new aspect of immunosuppressive
effects of Globo H ceramide (GHCer) which facilitate the escape of cancer cells from immune
surveillance. The molecular processes involve down-regulation of Notchl signaling at
transcriptional level by ID3, and protein level through egr2/3 controlled itch expression. These data
support the notion that GHCer plays dual roles in serving as a cancer-associated antigen, and as an
immune checkpoint, further propelling the ongoing multi-national phase II/III clinical trial of globo
H vaccine in breast cancer. In the meantime, a new generation of Globo H vaccine has been
generated in collaboration with Dr. Wong’s group by conjugating Globo H to diphtheria toxoid as a
carrier protein and use of C34, a new analog of alpha-galactosylceramide (a-GalCer), as an
adjuvant. The latter is a superior over a-GalCer, as reflected by its lack of a-GalCer- induced anergy

and accumulation of myloid dervived suppressor cells. Further details will be discussed.
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YAP inhibits squamous transdifferentiation of Lkb1-deficient lung
adenocarcinoma through DNp63 repression

Hongbin Ji
Shanghai Institute of Biochemisrty and Cell Biology,
Chinese Academy of Sciences, China

Whether Hippo pathway contributes to cell lineage transition under pathological conditions,
especially tumorigenesis, remains largely unknown. Through integrative studies on mouse models,
human cancer cell lines and clinical specimens, we here find a distinct YAP activation pattern in
lung adenocarcinoma(ADC) and squamous cell carcinoma(SCC); YAP is initially activated by
LKBI1 loss in lung ADC which represses DNp63 transcription in a default manner. During
transdifferentiation, YAP is inactivated which in turn mediates default repression of DNp63 and
triggers squamous differentiation reprogramming. Disruption of the YAP barrier for phenotypic
transition significantly accelerates squamous transdifferentiation; constitutive activation of YAP
conversely inhibits this transition. More importantly, ectopic DNp63 expression rescues the
inhibitory effect of YAP upon squamous transdifferentiation. These findings have established YAP
as an essential barrier for lung cancer cell fate conversion and provided a novel mechanism in

phenotypic plasticity, which might hold important implication for YAP-targeted therapies.
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A novel therapeutic target for treating hepatocellular carcinoma by
suppression vascular invasion and metastasis.

Min-Liang Kuo
National Taiwan University, Taiwan

Intra-hepatic vascular invasion of hepatocellular carcinoma (HCC) is the most important
contributing factor to high recurrence and poor survival of patients. Here, we have identified
leukocyte cell-derived chemotoxin 2 (LECT2) as a tumor suppressor that regulates hepatocellular
carcinoma (HCC) vascular invasion and metastasis. LECT2 was inversely correlated with HCC
recurrence and overall survival, and the expression of LECT2 was particularly high in non-vascular
invasive samples. Furthermore, we employ a LECT2-affinity column plus LC-ms/ms to identify
LECT2-binding proteins and found that MET receptor is strongly interacted with LECT2 protein.
Despite the presence of HGF, the LECT2 binding causes an antagonistic effect to MET receptor
activation through recruiting protein tyrosine phosphatase 1B (PTP1B). The antagonistic effect of
LECT2 on MET activation also mainly contributes to the blockage of vascular invasion and
metastasis of HCC. Our findings reveal a novel and specific inhibitory function of LECT2 in HCC
via the direct binding and inactivation of MET, opening a potential avenue for treating MET-related

cancer.
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Iron metabolism regulates p53 signaling through direct heme-p53
interaction and modulating localization, stability and function of p53

Ronggui Hu
Shanghai Institute of Biochemistry and Cell Biology,
Chinese Academy of Sciences, China

Iron excess is closely associated with tumorigenesis in multiple types of human cancers, with
underlying mechanisms yet unclear. Recently, iron deprivation has emerged as a major strategy for
chemotherapy, but it exerts tumor-suppression only on select human malignancies. Here, we report
that tumor suppressor p53 protein (p53) is downregulated during iron excess. Strikingly, heme, the
iron polyporphyrin, binds to p53 protein, interferes with p53-DNA interactions and triggers nuclear
export of p53 followed by cytosolic degradation. Moreover, in a tumorigenicity assay, iron
deprivation suppressed tumor growth largely with dependence on wild-type p53, suggesting that
upregulation of wild-type p53 signaling might critically underlie the selective efficacy of iron
deprivation. Our findings thus identify the first direct link between iron/heme homeostasis and the
regulation of p53 signaling, which not only provides mechanistic insights on tumorigenesis
associated with iron excess, but may also help predict and improve outcomes in iron-deprivation

based chemotherapy.
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Ribonucleotide reductase- a dimetal/tyrosyl free radical enzyme

Astrid Gréslund
Stockholm University, Sweden

Transition metal ions like iron and manganese are important components of many enzymes.
Diiron carboxylate enzymes are well-known participants in challenging redox reactions. Bacterial
multicomponent monooxygenases and protein R2 of class I ribonucleotide reductase (RNR) are
typical examples of such proteins.

In mammalian RNRs the enzymatic reaction is a bottleneck for providing the
deoxyribonucleotide building blocks for DNA synthesis, both for DNA replication and repair. The
mammalian class [a RNR enzyme has two subunits, named proteins R1 and R2. The enzyme reduction
reaction takes place in protein R1, but the activation of the enzyme depends on the diiron/tyrosyl free
radical cluster in protein R2. The formation of the stable free radical on a tyrosine residue is a
metal/oxygen dependent redox reaction. A long range proton coupled electron transfer (PCET)
connects the radical site in R2 to the substrate binding site in R1.

Several inhibitors of the RNR enzyme, based on destruction of the stable tyrosyl free radical,
have been identified. One such class of inhibitors is based on the activities of metal complexes of
thiosemicarbazones (1).

Some years ago, a new class (Ic) of RNRs was identified in Chlamydia trachomatis (2).
Electron Paramagnetic Resonance (EPR) spectroscopy studies showed that it lacks the tyrosyl radical
found in other class I RNRs. As a metal cofactor this enzyme has a manganese/iron cluster instead of
the common diiron cluster found in class Ia RNRs.

In class Ic RNR, the manganese/iron cluster has a similar function as the tyrosyl radical found
in the R2 proteins of other class I RNRs. This function is to provide a shielded, reversible electron
storage site during the enzymatic reaction, when the reduction of ribonucleotides takes place at the
active site about 35A away in protein R1.

The formation and catalytic activities of the manganese/iron cluster in this enzyme, as well as the EPR

spectroscopic properties, have been characterized.

References:
1. Popovic-Bijelic A, Kowol C, Lind M., Luo J, Himo F., Enyedy E, Arion V, Graslund A. (2011) .
Inorg. Biochem. 105: 1422-1431.

2. Hogbom M, Stenmark P, Voevodskaya N, McClarty G, Griaslund A, Nordlund P (2004) Science
305:245-24; Voevodskaya N, Lendzian F, Ehrenberg A, Graslund A (2007) FEBS Lett.
581:3351-3355; Popovic-Bijelic A, Voevodskaya N, Domkin V, Thelander L, Graslund A (2009)
Biochemistry 48:6532-6539.
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Studies of the NrdF-NrdI complex and different metal ion clusters
in class I ribonucleotide reductases

Karl Kristoffer Andersson
University of Oslo, Norway

Oxygen dependent ribonucleotide reductase (RNR) catalyzes the conversion of ribonucleotides
to deoxyribonucleotides. The class Ia and Ib small subunit R2 carries a stable tyrosyl radical which
is necessary for enzymatic activity[1]. We have studied the class Ib RNR R2F enzyme from
Bacillus cereus, an opportunistic pathogen causing food poisoning, by light absorption, EPR,
HF-EPR, CD, Raman, magnetic circular dicroism (MCD), and VTVH-MCD spectroscopy[2,3], in
addition to 3D-structures obtained by protein crystallography of a R2F-Nrdl complex[4]. We have
also analyzed four different tyrosyl radicals from class Ia RNR from an anoxia tolerant carp[5] and
one from Epstein-Barr virus[6]. In R2/R2F radicals, differences can be seen in rotational
conformation of the phenoxyl rings and the presence of hydrogen bonds to phenyl-oxygens. We
observed a tyrosyl-radical interacting with a di-manganese cluster in B. cereus R2F formed with the
help of NrdI[7], similar to other class Ib R2Fs[8,9]. The manganese R2F has higher specific activity
than the iron form with a thioredoxin reductant[10,11]. It seems we can obtain a tyrosyl radical
interacting magnetically with other metal ions as well, such as Co(Il). In the 3D-structure of
iron-R2F-Nrdl complex in B. cereus, we observe differences in the metal ion coordination site, as
compared to the E. coli manganese-R2F-Nrdl complex[4]. Interestingly, mammalian RNRs have
both one R2 and one p53R2, carp RNR has two R2s and two p53R2s[5], while some bacteria can
have two different R2Fs[12].
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Structural approach to tumor suppressors and cancer signaling

Ming-Daw Tsai
Institute of Biological Chemistry, Academia Sinica, Taipei, Taiwan
Institute of Biochemical Sciences, National Taiwan University, Taipei, Taiwan

In this lecture I will present the use of structures to understand cancer signaling and DNA
damage responses, on several subjects: the pl6 family of tumor suppressor and their mutants
identified in cancers; the histone demethylase RBP2; the tumor proliferation marker protein Ki67
and its binding with NIFK; the activation mechanism of human CHK2 and its yeast homolog Rad53
kinase. The role of FHA domain binding with phosphothreonine in the cancer related signaling and

DNA damage responses will also be highlighted.
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Probing drug vulnerability associated with
recurrent cancer genetic lesions

Hai Jiang
Shanghai Institute of Biochemisrty and Cell Biology,
Chinese Academy of Sciences, China

Biomarkers that predict cancer cell’s resistance or sensitivity to various drugs are essential for
developing new anticancer drugs as well as designing personalized cancer treatment. Until now,
most clinically relevant biomarkers are based on common oncogenes and tumor suppressors.
Mutations of these genes have major impact on cancer cells, changing the gene expression profiles,
signaling cascades and stress response, which can greatly influence their response to drugs. On the
other hand, these genes are recurrently mutated in cancers to a certain rate, making it feasible to
stratify cancer patients according to the status of these genes.

A common method of studying cancer mutation associated drug vulnerability is to subject a
large panel of human cancer cell lines to genetic and drug sensitivity profiling. Through
complicated bioinformatics analysis, drug sensitivities are assigned to certain genetic lesions.
However, due to the complex nature of human cancer cell lines and high variability of drug
sensitivity data, these approaches have recently been proven ineffective as means to study cancer
mutation-associated drug vulnerability. Here we present a simpler yet reliable system to probe the
genetic interactions between deregulated cancer genes and anticancer drugs. We will discuss how

eipigenetic regulators recurrently mutated in human cancers might dictate drug response.
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Ribonucleotide reductase promotes the progression of genome

instability via dUTP-mediated replication stress

Zee-Fen Chang
National Yang-Ming University, Taiwan

The increase in RRM2A subunit of ribonucleotide reductase (RNR) expression is oncogenic
and is closely associated with human cancers. It is unknown whether other nucleotide metabolic
enzyme can counteract the oncogenic function of RNR. Overexpression of RRM2A is sufficient to
induce replication stress, DNA damage signal and chromosome aberrations in mitosis, all of which
are prevented by coexpression of dUTPase. Our mechanistic study showed that RRM2
overexpression increases the breaks in AT-rich fragile sites. Data from DNA fiber analysis revealed
that elevation of RRM2A increases the rate of replication forks while impeding replication restart.
Exogenous addition of thymidine or knockdown of uracil DNA glycosylase abolishes
RRM2-induced aberration in replication restart, suggesting the implication of dUTP incorporation.
In cancer cells, the context of high RRM2/low dUTPase exhibited higher level of DNA damage
signal, and the clone evolved to metastasize with better growth fitness contains high RRM2/high
dUTPase. Thus, high RRM2/low dUTPase might confer a cellular context promoting cancer
evolution in preneoplasias and tumor tissues. In agreement, analysis of clinical samples also

demonstrated that RRM2A interplays with dUTPase to affect colon and breast cancer survival.
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Decoding Ci: from partial degradation to inhibition

Yun Zhao
Shanghai Institute of Biochemisrty and Cell Biology,
Chinese Academy of Sciences, China

The evolutionarily conserved Hedgehog (Hh) signaling pathway is transduced by the Cubitus
interruptus (Ci)/Gli family of transcription factors, which can be degraded either completely or
partially from a full-length form (Cil55/GliFL) to a truncated repressor (Ci75/Gli") by proteasomes.
The mechanism by which proteasomes distinguish ubiquitinated Ci/Gli to carry out complete versus
partial degradation is not known. We show that Ter94/p97 ATPase is involved in processing Ci and
Gli3 into Ci75 and Gli3®. We demonstrate that Cull-Slimb-based E3 ligase modifies Ci by efficient

addition of Kll-linked ubiquitin chains. Terg4V™! ke dNpls

complex interacts directly with
Cull1-Slimb, and, intriguingly, it prefers K11-linked ubiquitinated Ci. Thus, Ter94 ATPase and
K11-linked ubiquitination in Ci contribute to the selectivity by proteasomes for partial degradation.
In addition, aberrant activation of Hh signaling is associated with various human cancers, but the
mechanism through which Ci*/Gli® properly represses target gene expression is poorly understood.
We find that Atro directly binds to Ci through its C terminus. The N terminus of Atro interacts with
a histone deacetylase, Rpd3, to recruit it to a Ci-binding site at the decapentaplegic (dpp) locus and
reduce dpp transcription through histone acetylation regulation. The repressor function of Atro in
Hh signaling is dependent on Ci. Furthermore, Rerea, a homologue of Atro in zebrafish, represses

the expression of Hh-responsive genes. We propose that the Atro—Rpd3 complex plays a conserved

role to function as a Ci® corepressor.
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Mechanisms involved in human mesenchymal stem cell (MSC)
immunomodulation: interactions with
innate and adaptive leukocytes

B. Linju Yen
National Health Research Institutes, Taiwan

Despite the isolation of human embryonic stem cells (hESCs) and the more recently discovered
induced pluripotent stem cells (iPS), many critical issues still surround these cells in terms of
prevalent clinical use, the most important likely being the ethical concerns of hESC derivation, and
tumorigenic potential of both these pluripotent stem cells. Increasing reports of plasticity for many
adult stem cells (ASCs) have brought excitement and hope for broad therapeutic application, but
these are rare cells and controversy still exists regarding ASC transdifferentiation capacity,
especially to the extent of being clinically efficacious. Thus, the search continues for ethically
conducive, easily accessible, and high-yielding source of stem cells. We have isolated and studied
the immunobiology of novel sources of fetal-stage mesenchymal stem cells (MSCs), including
placenta-derived multipotent cells (PDMCs) and hESC-derived mesenchymal progenitors. Fetal
tissues are developmentally and immunologically more naive than adult tissue, and often are
discarded after the birth of the neonate, making this source ideal for isolation of progenitor cells for
therapeutic use. We have found that these fetal-stage MSCs exhibit many markers common to adult
bone marrow (BM) MSCs including CD105 and CD73, as well as hESC markers such as SSEA-4.
Highly proliferative compared with adult BMMSCs, fetal-stage MSCs possess broader
differentiation capacity than adult BMMSCs based on our recent data, and are strongly
immunomodulatory towards allogeneic leukocytes. Mechanistically, suppression of allogeneic
leukocytes by fetal-stage MSCs is largely due to secreted factors, and can be surprisingly enhanced
with interferon-y, a proinflammatory cytokine. The immunomodulation of fetal-stage MSCs extend
to both innate and adaptive leukocytes, via mechanisms which we are interested in delineating for
more efficacious clinical application of these versatile stem cells. With such broad
immunosuppressive properties and multilineage differentiation capacity, fetal-stage MSCs may

represent a potential cell source for therapeutic use.
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Activation of Wnt signaling prevents muscle atrophy

Ping Hu
Shanghai Institute of Biochemistry and Cell Biology,
Chinese Academy of Sciences, China

Muscle is the most important organ for movements and metabolism. Maintenance of muscle
mass in highly critical to keep muscle functions. Muscle atrophy is the most common pandemia in
aged population. There is no efficacious medicine to prevent or treat muscle atrophy thus far.
Therefore, the elucidation of the mechanism on muscle atrophy will shed light on developing
medicines to prevent or treat muscle atrophy.

We found that Wnt signaling activities have changed dramatically upon muscle differentiation.
Differentiated muscle fibers maintain significantly higher Wnt signaling levels compared to other
organs. The increased Wnt signaling levels were achieved via decreased expression of of Wnt
inhibitor Dickkopf3 (Dkk3). Inhibition of Wnt signaling in terminal differentiated muscle cells by
DKK3 overexpression or small molecule inhibitors resulted in muscle atrophy. Further studies
showed that Wnt signaling level could affect the binding profile of B-catenin on its target genes,

thus resulting in selective activation of atrophy related genes.
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Niche regulation of stemness expression in cancer

Rita Yen-Hua Huang
Taipei Medical University, Taiwan

The expression of pluripotency-related genes in cells is linked to drug susceptibility which
challenges the current therapy. Niche environment plays a critical role in stemness expression in
cells either of embryonic or somatic stage. In somatic cancers, hepatocellular carcinoma (HCC) is
an inflammation-associated cancer which is commonly associated with chronic hepatitis B virus
(HBV) infection. We found the expression of pluripotency-related genes is regulated by
IL-6-induced IGF/IGF-IR activation in HBV-HCC, and is associated with tumor aggressiveness
and recurrence. In a large cohort of frozen HCC samples, we found significant correlation between
IGF-IR and OCT4/NANOG transcriptional expressions and this association is preferentially found
in hepatitis B virus (HBV)-related HCC (HBV-HCC) than those in non-HBV-HCC. Consistently,
immunohistochemical staining showed significant positive correlation between the expressions of
the OCT4/NANOG and the phosphorylation of IGF-IR in HCC tumor tissues. And, the stemness
expression was significantly associated with tumor aggressiveness and poor disease-free survival
(DFS). Niche IL-6 stimulated the expression of autocrine IGF-I and IGF-IR in a STAT-dependent
manner, which stimulated the stemness-related properties in both the cell lines and the xenograft
mouse tumors. The inhibition of the IGF-IR activation by RNA interference and molecular
inhibitor significantly suppressed the IL-6-induced stemness-related properties in vitro and in vivo,
suggesting that the IL-6-induced IGF-IR-mediated signaling is a potential target for individualized
adjuvant therapy against HBV-HCC.

In embryonic stage, niche hypoxia down-regulated the OCT4 level and results in
chemoresistance and poor prognosis in human pluripotent testicular germ cell tumors (TGCTs).
Hypoxia reduces OCT4 levels and increases the resistance of embryonal carcinoma (EC) cells to
cisplatin and bleomycin by regulating the SUMOI peptidase SENP1. Overexpression of SENP1
reduced the Su-OCT4 level induced by SUMOIlgg overexpression, thereby maintaining OCT4
levels and enhancing chemosensitivity. Mechanistic investigations revealed that OCT4 sumoylation
occurred at K123, as overexpression of an OCT4-K123R mutant effectively reduced the level of
Su-OCT4 under hypoxic conditions. These results demonstrated that hypoxia reduces OCT4
expression levels in pluripotent germ cell tumors to increase drug resistance, and these effects

could be countered to ablate the suppressive effects of hypoxia on chemosensitivity.
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Novel signaling pathways in cancer cells
and development of targeted therapy

Mien-Chie Hung
The University of Texas MD Anderson Cancer Center, USA

We discovered a non-canonical pathway of Hedgehog (Hh) through mTOR in addition to
established, or canonical, pathway for activating Glil that both pathways converge to Glil leading to
esophagus cancer. Crosstalk between these two pathways is a challenge, but our experiments showed
a combination of the mTOR inhibitor RAD-001 (Everolimus®) and the Hedgehog inhibitor
GDC-0449 (Erivedge®) steeply reduced the tumor burden in a mouse model of esophageal
adenocarcinoma. GDC-0449, approved in January 2012 by the FDA for treatment of metastatic basal
cell carcinoma, however, but in other cancers, such as ovarian and pancreas are resistant to
GDC-0449. Our finding serve as a guidance for clinical trials of the combination for esophageal and
other cancers including breast, ovarian and pancreatic cancers that could be directed by the antibody
for phosphorylated Glil and the presence of plain Glil, which would indicate a need to use both
drugs (Cancer Cell 21, 374-387, 2012).

Previously, we have developed a targeted approach by developing a pancreatic cancer-specific
expression vector (C-VISA) to treating pancreatic cancer with effective therapeutic efficacy and
safety in noninvasive imaging models. Targeted expression of BikDD, a potent proapoptotic gene
driven by C-VISA, exhibited significant antitumor effects on pancreatic cancer and prolonged
survival in multiple xenograft and syngeneic orthotopic mouse models of pancreatic tumors with
virtually no toxicity (Cancer Cell 12:52-65, 2007). A phase I IND protocol has been approved by the
FDA in October 2010. A phase I clinical trial for advance pancreatic cancer patients will be initiated
in 2012. Recently, we developed a breast cancer specific expression vector can specifically target
breast cancer cells but not normal cells. Our study also presents a new strategy for killing breast
cancer stem cells and for increasing their susceptibility to other therapies, thus lowering the chance
of chemoresistance and recurrence (Cancer Cell 20:341-356, 2011). Cancer stem cells are a major
culprit for drug resistance and recurrence. This study has important clinical implication and has been
selected in the Leading Edge of Targeted Therapeutics in the Oct 14, 2011 issue of Cell.

In addition, we have recently identified an interesting mechanism showing how EGFR regulates
DNA synthesis and repair through phosphorylation of histone H4. We have also identified a EGFR

arginine methylation as a marker to predict resistance to cetuximab.
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Development of a peptide-based YAP inhibitor sheds new light on
gastric cancer treatment

Zhaocai Zhou
Shanghai Institute of Biochemisrty and Cell Biology,
Chinese Academy of Sciences, China

The Hippo pathway has been implicated in suppressing tissue overgrowth and tumor formation
by restricting the oncogenic activity of YAP. As an emerging significant player in tumorigenesis, the
Hippo pathway has attracted increasing attention for the development of new anti-cancer drugs. In
contrast to targeting upstream regulators such as MST1/2 and LATS, inhibition of YAP, the ultimate
downstream effector of Hippo signaling, may provide a more effective and direct way to redress the
Hippo pathway. However, transcriptional regulators that inhibit YAP activity have not been well
studied. Here, we uncover clinical importance for VGLL4 in gastric cancer suppression and find
that VGLL4 directly competes with YAP for binding TEADs. Importantly, VGLL4’s tandem Tondu
domains are not only essential but also sufficient for its inhibitory activity towards YAP. Our
findings that VGLL4 is a natural antagonist of YAP and its TDU region is sufficient for YAP
inhibition allowed for the development of a peptide-based YAP inhibitor. This peptide mimicking
VGLL4 function potently suppresses gastric tumor growth in vitro and in vivo, providing an
opportunity for treating gastric cancer which currently lacks effective treatment options.
Collectively, our study indicates that disruption of YAP-TEADs interaction by a VGLL4-mimicking

peptide may be a promising therapeutic strategy against YAP-driven human cancers.
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Azaindolyl compounds with more selective inhibitory effect on histone
deacetylase 6 activity, exhibit antitumor activity
in colorectal cancer HCT116 cells

Jing-Ping Liou

Taipei Medical University, Taiwan

A series of indolylsulfonylcinnamic hydroxamates has been synthesized. MPT0B291, which
has a 7-azaindole core cap, was shown to have antiproliferative activity against KB, H460, PC3,
HSC-3, HONE-1, A549, MCF-7, TSGH, MKN45, HT29, and HCT116 human cancer cell lines.
Pharmacological studies indicated that MPT0B291 functions as a potent HDAC inhibitor with an
ICso value of 0.1 uM. It is highly selective for histone deacetylase 6 (HDACG6) and is 60-fold more
active than against HDACI1, 223-fold more active than against HDAC2. It has a good
pharmacokinetic profile with oral bioavailability of 33%. Inin vivo efficacy evaluations in
colorectal HCT116 xenografts, MPTO0B291 suppresses tumor growth more effectively than

SAHA and is therefore seen as a suitable candidate for further investigation
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Microorganism and cancer: a revisit of the spectrum of
H. Pylori-related gastric lymphoma

Ann-Lii Cheng
National Taiwan University Taiwan

Low-grade mucosa-associated lymphoid tissue (MALT) lymphoma of the stomach (gastric
MALT lymphoma) is associated with Helicobacter pylori infection. The eradication of H. pylori
using antibiotics is successful in 60% to 80% of affected patients. In contrast to the previous
paradigm, we and other investigators have shown that a certain proportion of patients with H.
pylori-positive early-stage diffuse large B-cell lymphoma (DLBCL) of the stomach with
histological evidence of MALT lymphoma (high-grade transformed gastric MALT lymphoma,
gastric DLBCL[MALT]) achieved long-term complete pathological remission (pCR) after first-line
H. pylori eradication therapy (HPE), indicating that the loss of H. pylori dependence and high-grade
transformation are separate events in the progression of gastric lymphoma. In addition, patients with
H. pylori-positive gastric DLBCL without histological evidence of MALT (gastric pure DLBCL)
may also respond to HPE. A long-term follow-up study showed that patients who achieved pCR
remained lymphoma-free. Gastric MALT lymphoma is indirectly influenced by H. pylori infection
through T-cell stimulation, and recent studies have shown that H. pylori-triggering chemokines and
their receptors, H. pylori-associated epigenetic changes, H. pylori-regulated microRNA expression,
and tumor infiltration by CD4'CD25" regulatory T cells contribute to lymphomagenesis of gastric
MALT lymphoma. Recent studies have also demonstrated that the translocation of CagA into B
lymphocytes inhibits apoptosis through p53 accumulation, BAD phosphorylation, and the
upregulation of Bcl-2 and Bcel-Xp expression. In gastric MALT lymphoma, CagA may stimulate
lymphomagenesis directly through the regulation of signal transduction, and intracellular CagA is
associated with H. pylori dependence. These findings represent a substantial paradigm shift,
compared with the classical theory of H. pylori-reactive T cells contributing indirectly to the
development of MALT lymphoma. In conclusion, a wide range of H. pylori-related gastric
lymphomas have been identified. The use of antibiotics as the sole first-line therapy for early-stage
gastric pure DLBCL requires validation in a prospective study. The clinical and biological
significance of the CagA oncoprotein in the lymphomagenesis of gastric MALT lymphoma warrants

further study.
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Regulation of miRNA processing by a multifunctional protein
YB-1
Shuailai Wu (£ g* %) and Jingyi Hui

Shanghai Institute of Biochemistry and Cell Biology, CAS

MicroRNAs (miRNAs) are small non-coding RNAs that are key regulators of diverse
cellular processes. Most miRNAs are generated from primary transcripts through two
consecutive cleavage steps involving two RNase III enzymes: Drosha and Dicer. MiRNA
maturation can be regulated at each individual step. However, the molecular mechanisms that
regulate miRNA processing are largely unknown. The Y box-binding protein 1 (YB-1) is a
member of the evolutionarily conserved nucleic acid binding protein family, which exhibits
multiple functions in transcription, alternative splicing, mRNA stability, mRNA localization,
and translation. YB-1 is overexpressed in many malignant tissues, and considered as a marker
of tumorigenesis. Previously we characterized the CAUC sequence as an YB-1 binding motif
with high affinity through a SELEX approach. Using iCLIP assay, we found that YB-1 also
has a strong preference to bind CAUC motifs in vivo. We showed that specific binding of
YB-1 to the terminal loop of miRNAs containing the CAUC motif influences the miRNA
biogenesis. Overexpression of YB-1 in cultured cells inhibited the maturation of the miRNA.
Using in vitro processing assays, we demonstrate that YB-1 interferes with the cleavages by
Drosha and Dicer, respectively. Further analyses indicate that YB-1 blocks the accessibility of
microprocessor and Dicer to the miRNA. Our study may provide a new mechanism for

understanding the role of YB-1 in tumorigenesis.
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MAJOR RESEARCH INTERESTS:

My major research interests are lung cancer plasticity and it’s functional correlation with drug

resistance. With the integration of genomic studies of human lung cancer samples and functional

biological studies using human cell lines and animal models, we plan to gain an insightful

understanding of lung cancer biology and related mechanism, which potentially helps the

development of better therapeutics in clinic. We have recently proven for the first time that

mouse lung adenocarcinoma with Lkb1 deficiency could transit to squamous cell carcinoma via

the mixed pathology as intermediate. We will continue to work on this project and translate our

findings in animal models to human clinical samples.
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Transdifferentiation of lung adenocarcinoma with Lkb1 deficiency

to squamous cell carcinoma in mice

Xiangkun Han (5 # 3 ), Fuming Li, Zhaoyuan Fang, Yijun Gao, Fei Li,

Rong Fang, Shun Yao, Yihua Sun, Li Li, Wenjing Zhang, Huimin Ma,
Qian Xiao,Gaoxiang Ge, Jing Fang, Hongda Wang, Lei Zhang,
Kwok-kin Wong, Haiquan Chen, Yingyong Hou and Hongbin Ji
Shanghai Institute of Biochemistry and Cell Biology, CAS

Lineage transition in adenocarcinoma (ADC) and squamous cell carcinoma (SCC) of
non-small cell lung cancer (NSCLC), as implicated by clinical observation of mixed ADC and
SCC pathologies in adenosquamous cell carcinoma (Ad-SCC), remains a fundamental yet
unsolved question. Here we provide in vivo evidences showing the transdifferentiation of lung
cancer from ADC to SCC in mice: Lkb1-deficient lung ADC progressively transdifferentiates
into SCC, via pathologically mixed mAd-SCC as intermediate. We find that reduction of lysyl
oxidase (Lox) in Lkbl-deficient lung ADC decreases collagen disposition and triggers
extracellular matrix remodeling and eventually up-regulates p63 expression, a SCC lineage
survival oncogene. Pharmacological Lox inhibition promotes the transdifferentiation, whereas
ectopic Lox expression significantly inhibits this process. Notably, ADC and SCC show
differential responses to Lox inhibition. Collectively, our findings have discovered the de novo
transdifferentiation of lung ADC to SCC in mice and provided mechanistic insight that may

have important implications for lung cancer treatment.
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Hh signaling in neurons controls intestinal stem cell fate
in Drosophila
Hui Han (3% #8), Chenyu Pan, Chunying Liu and Yun Zhao

Shanghai Institute of Biochemistry and Cell Biology, CAS

Homeostasis of intestine is maintained by intestinal stem cells (ISCs) and their progenies,
responding to various injuries. A complex autonomic nervous system spreads over intestine,
however, whether and how neurons regulate intestine homeostasis is largely unknown. Here,
we demonstrate that neurons contribute to the control of Drosophila intestinal homeostasis,
and Hedgehog (Hh) signaling activity in neurons is essential for the determination of ISCs’
fate. Downregulation of Hh signaling in neurons promotes ISCs’ proliferation and inhibits
their differentiation to enterocytes (ECs) while upregulation of Hh signaling in neurons
promotes this differentiation process. Furthermore, Hh is secreted by enterocytes (ECs),
offering a feedback signal to ISCs niche. Collectively, neuronal Hh signaling is essential for

the determination of ISCs’ fate.
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Mathematic modeling of IKK signaling network
Hao Zhang (3% ¥ ), Gaowei Wang, Xiang Yuan, Ping Ao and Anning Lin

Shanghai Institute of Biochemistry and Cell Biology, CAS

The IxB kinase complex (IKK) is a key regulator of immune responses, inflammation,
cell survival, and tumorigenesis. Recent studies revealed that IKK inhibits TNFa-induced
apoptosis through two distinct but cooperative mechanisms: activation of NF-«B signaling
pathway and inactivation of the proapoptotic BH-3 only protein BAD. Here, we established a
mathematic model to study the underling mechanism of IKK signaling. Using this model, we
found that IKK signaling network obeys feedforward loop regulation mechanism. Both
activation of NF-kB and inactivation of BAD are necessary but not sufficient for IKK to
suppress TNFa-induced apoptosis. Feedforward loop regulation mechanism also ensures the
robustness and reversibility for IKK signaling network in prevention of TNFa-induced

catastrophe.
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Profiling human protein degradome delineates cellular responses
to proteasomal inhibition and reveals a feedback mechanism in

regulating proteasome homeostasis

Tao Yu (Z %), Yonghui Tao, Tao Zhang, Zi Chen, Meiqgiang Yang, Peng Chen,

Yan Zhang, Kangcheng Ruan and Ronggui Hu'
Shanghai Institute of Biochemistry and Cell Biology, CAS

Global change in protein turnover (protein degradome) constitutes a central part of
cellular responses to intrinsic or extrinsic stimuli. However, profiling protein degradome
remains technically challenging. Recently, inhibition of proteasome, e.g. using Bortezomib
(BTZ), has emerged as a major chemotherapeutic strategy for treating multiple myeloma and
other human malignancies, but systematic understanding of the mechanisms for BTZ drug
action and tumor resistance is yet to be achieved. Here we developed and applied a
dual-fluorescence-based Protein Turnover Assay (ProTA) to quantitatively profile global
changes in human protein degradome upon BTZ treatment. ProTA and subsequent network
analyses delineates potential molecular basis for BTZ action and tumor drug resistance in BTZ
chemotherapy. Finally, combined use of BTZ with drugs targeting the ProTA-identified key
genes or pathways in BTZ action has overcome BTZ-resistance in multiple myeloma cells.
Remarkably, BTZ stabilizes proteasome subunit (PSMC1) and proteasome assembly factor
(PSMD10), suggesting a previously unappreciated mechanism for regulating proteasome
homeostasis. Therefore, ProTA is emerging as a novel tool for profiling human protein
degradome to elucidate potential mechanisms of drug action and resistance, which might

facilitate therapeutic development targeting proteostasis to treat human disorders.
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Dual role for Islet-1 in promoting striatonigral and repressing
striatopallidal genetic programs to specify striatonigral identity

Kuan-Ming Lu (g % %), Sylvia M. Evans, Shihji Hirano and Fu-Chin Liu

Institute of Neuroscience, National Yang-Ming University

Striatal projection neurons comprise two populations of striatonigral and striatopallidal
neurons. These two neuronal populations play distinct roles in controlling movement-related
functions in the basal ganglia circuits. An important issue is how striatal progenitors are
developmentally specified into these two distinct neuronal populations. In the present study, we
characterized the function of Isll, a LIM-homeodomain transcription factor, in striatal
development. Genetic fate mapping showed that Isl1+ progeny specifically developed into a
subpopulation of striatonigral neurons that transiently expressed Isll. In Nestin-Cre;lsl1f/f
knockout mouse brain, differentiation of striatonigral neurons was defective as evidenced by
decreased expression of striatonigral-enriched genes. Striatonigral axonal projections were also
impaired and abnormal apoptosis was observed in ISI1 knockout striatum. It was of particular
interest that striatopallidal-enriched genes were concomitantly up-regulated in IsI1 mutant
striatum, suggesting de-repression of striatopallidal genes in striatonigral neurons in the absence
of Isl1. The suppression of striatopallidal genes by Isl1l was further examined by over-expression
of Isl1 in the striatum of Drd2-EGFP transgenic mice using in utero electroporation. Ectopic Isl1
expression was sufficient to repress Drd2-EGFP signals in striatopallidal neurons. Our study
suggests that Isl1 specifies the cell fate of striatonigral neurons not only by orchestrating survival,
differentiation and axonal projections of striatonigral neurons, but also by suppressing
striatopallidal-enriched genes. The dual action of developmental control by Isl1 in promoting
appropriate striatonigral but repressing inappropriate striatopallidal genetic profiles may ensure

sharpening the striatonigral identity during development.
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Suberoylanilide hydroxamic acid (SAHA) causes tumor growth
slowdown and triggers autophagy in glioblastoma stem cells

Ming-Tsang Chiao (/' & ), Wen-Yu Cheng, Yi-Chin Yang,

Chiung-Chyi Shen and Jiunn-Liang Ko
Institute of Medicine, Chung Shan Medical University

Although suberoylanilide hydroxamic acid (SAHA), a histone deacetylase inhibitor, has
been used in clinical trials for cancer therapies, its pharmacological effects occur through a
poorly understood mechanism. Here, we report that SAHA specifically triggers autophagy and
reduces cell viability via promotion of apoptosis in the late phase of glioblastoma stem cells
(GSC s). Using a cell line cultured from a glioblastoma biopsy, we investigated the properties
and effects of GSC s under SAHA treatment in vitro. In vivo xenograft assays revealed that
SAHA effectively caused tumor growth slowdown and the induction of autophagy. SAHA
was sufficient to increase formation of intracellular acidic vesicle organelles, recruitment of
LC3-II to the autophagosomes, potentiation of BEC N1 protein levels and reduced SQSTM1
levels. We determined that SAHA triggered autophagy through the downregulation of
AKT-MTOR signaling, a major suppressive cascade of autophagy. Interestingly, upon
depletion or pharmacological inhibition of autophagy, SAHA facilitates apoptosis and results
in cell death at the early phase, suggesting that SAHA -induced autophagy functions probably
act as a prosurvival mechanism. Furthermore, our results also indicated that the inhibition of
SAHA —induced autophagy using chloroquine has synergistic effects that further increase
apoptosis. Moreover, we found that a reduced dose of SAHA functioned as a potent modulator
of differentiation and senescence. Taken together, our results provide a new perspective on the
treatment of GSC s, indicating that SAHA is a promising agent for targeting GSC s through

the induction of autophagy.
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Hexamethonium reverses the lethal cardiopulmonary damages in
a rat model of brainstem lesions mimicking

fatal Enterovirus 71 encephalitis

Wen-Hsien Lu (Jy * #), Kai-Sheng Hsieh, Pei-Jung Lu, Yi-Shan Wu,

Wen-Yu Ho, Chi-Cheng Lai, Jyh-Seng Wang, Luo-Ping Ger,
Michael Hsiao and Ching-Jiunn Tseng
Institute of Clinical Medicine, National Yang-Ming University

Kaohsiung Veterans General Hospital

OBJECTIVES: Among enterovirus 71 infections, brainstem encephalitis progressing
abruptly to cardiac dysfunction and pulmonary edema causes rapid death within several hours.
However, no currently known early indicators and treatments can monitor or prevent the
unexpectedly fulminant course. We investigate the possible mechanisms and treatment of fatal
enterovirus 71 infections to prevent the abrupt progression to cardiac dysfunction and
pulmonary edema by using an animal model.

DESIGN: Treatment study.

SETTING: Research laboratory.

SUBJECTS: Sprague-Dawley rats.

INTERVENTIONS: We microinjected 6-hydroxydopamine or vitamin C into nucleus tractus
solitarii of the rat and evaluated the cardiopulmonary changes after treatment with ganglionic
blocker.

MEASUREMENTS AND MAIN RESULTS: The time course of changes in the heart and
lungs of rats with brainstem lesions were investigated. Rats were administered
6-hydroxydopamine to induce brainstem lesions, causing acute hypertension in 10 minutes
and acute elevations of catecholamines accompanied by acute cardiac dysfunction and
increased strong expressions of connexin 43 gap junction protein in heart and lung specimens
by immunohistochemical staining within 3 hours. Severe pulmonary hemorrhagic edema was
produced within 6 hours, and the rats expired rapidly within 7 hours. After hexamethonium
treatment, it was found that the acute hypertension induced by 6-hydroxydopamine lesions
was immediately reversed and the acute high rise of catecholamine serum level was
significantly attenuated within 3 hours, accompanied by preserved cardiac output and
decreased expressions of connexin 43 in the heart and lungs. No pulmonary edema occurred
and the rats survived for more than 14 hours.

CONCLUSIONS: Early hexamethonium treatment attenuates acute excessive release of
catecholamines to prevent cardiac dysfunction and pulmonary edema for increasing survival
rate.
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Recombinant protein rVP1 upregulates BECN1-independent
autophagy, MAPK1/3 phosphorylation and MMP9 activity via
WIPI1/WIPI2 to promote macrophage migration
Chiao-Chun Liao (£ 42 %), Ming-Yi Ho, Shu-Mei Liang and chi-Ming Liang

Graduate Institute of Life Sciences, National Defense Medical Center

Institute of Biological Chemistry, Academia Sinica

The monocyte/macrophage is critical for regulating immune and antitumor responses.
Recombinant capsid protein VP1 (rVP1) of foot-and-mouth disease virus induces apoptosis
and inhibits migration/metastasis of cancer cells. Here, we explored the effects of rVP1 on
macrophages. Our results showed that rVP1 increased LC3-related autophagosome formation
via WIPI1 and WIPI2 in a BECNI-independent manner. rVP1 treatment increased
macrophage migration that was attenuated by knockdown of ATGS5, ATG7, WIPI1 or WIPI2
and was abolished when both WIPI1 and WIPI2 were depleted. Treatment of macrophages
with rVP1 increased matrix metalloproteinase-9 (MMP9) activity and phosphorylated
mitogen-activated protein kinase 1/3 (MAPK1/3), two major mediators of cell migration.
Knockdown of WIPI1, WIPI2, ATGS5 and ATG7 but not BECNI1 attenuated the rVP1-mediated
increase in MAPK1/3 phosphorylation and MMP9 activity. These results indicated that rVP1
upregulated autophagy, MAPKI1/3 phosphorylation and MMP9 activity to promote
macrophage migration, which was dependent on WIPI1, WIPI2, ATGS and ATG7 but not
BECNI.
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CTGF increases drug resistance to paclitaxel by upregulating

survivin expression in human osteosarcoma cells

Hsiao-Chi Tsai (32 f& % ), Chun-Yin Huang, Hong-Lin Su and Chih-Hsin Tang

National Chung Hsing University
China Medical University

Osteosarcoma is the most common primary malignant tumor, and its treatments require
more effective therapeutic approaches. Paclitaxel has a broad range of antitumor activities,
including apoptosis-inducing effects. However, the majority of tumors in patients with
advanced cancer eventually develop chemoresistance. Connective tissue growth factor (CTGF)
is a secreted protein that modulates the invasiveness of certain human cancer cells by binding
to integrins. However, the effect of CTGF in paclitaxel-mediated chemotherapy is unknown.
Here, we report that the expression of CTGF in osteosarcoma patients was significantly higher
than CTGF expression in normal bone tissues. Overexpression of CTGF increased the
resistance to paclitaxel-mediated cell apoptosis. In contrast, knockdown of CTGF expression
by CTGF shRNA increased the chemotherapeutic effect of paclitaxel. In addition, CTGF
increased resistance to paclitaxel-induced apoptosis through upregulation of survivin
expression. Moreover, the AMP-activated protein kinase (AMPK)-dependent nuclear factor
kappa B (NF-kB) pathway mediated paclitaxel-increased chemoresistance and survivin
expression. In a mouse xenograft model, overexpression of CTGF promoted resistance to
paclitaxel. In contrast, knockdown of CTGF expression increased the therapeutic effect of
paclitaxel in this model. In conclusion, our data indicate that CTGF might be a critical

oncogene of human osteosarcoma involved in resistance to paclitaxel treatment.
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Cytotoxicity, oxidative stress, apoptosis and the autophagic effects
of silver nanoparticles in mouse embryonic fibroblasts

Yu-Hsuan Lee (% % %), Fong-Yu Cheng, Hui-Wen Chiu, Jui-Chen Tsai,

Chun-Yong Fang, Chun-Wan Chen and Ying-Jan Wang
Department of Environmental and Occupational Health,

National Cheng Kung University

With the advancement of nanotechnology, nanomaterials have been comprehensively
applied in our modern society. However, the hazardous impacts of nanoscale particles on
organisms have not yet been thoroughly clarified. Currently, there exist numerous approaches
to perform toxicity tests, but common and reasonable bio-indicators for toxicity evaluations
are lacking. In this study, we investigated the effects of silver nanoparticles (AgNPs) on NIH
3T3 cells to explore the potential application of these nanoparticles in consumer products. Our
results demonstrated that AgNPs were taken up by NIH 3T3 cells and localized within the
intracellular endosomal compartments. Exposure to AgNPs is a potential source of oxidative
stress, which leads to the induction of reactive oxygen species (ROS), the upregulation of
Heme oxygenase 1 (HO-1) expression, apoptosis and autophagy. Interestingly, AgNPs induced
morphological and biochemical markers of autophagy in NIH 3T3 cells and induced
autophagosome formation, as evidenced by transmission electron microscopic analysis, the
formation of microtubule-associated protein-1 light chain-3 (LC3) puncta and the expression
of LC3-II protein. Thus, autophagy activation may be a key player in the cellular response

against nano-toxicity.
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Optogenetic control of selective neural activity in multiple freely
moving Drosophila adults

Ming-Chin Wu*, Li-An Chu*, Po-Yen Hsiao (% 93 )* Yen-Yin Lin,

Chen-Chieh Chia, Tsung-Ho Liua, Chien-Chung Fu, and Ann-Shyn Chiang
(* M.-C.W,, L.-A.C., and P.-Y.H. contributed equally to this work)

Institute of Biotechnology, National Tsing Hua University

We present an automated laser tracking and optogenetic manipulation system (ALTOMS)
for studying social memory in fruit flies (Drosophila melanogaster). ALTOMS comprises an
intelligent central control module for high-speed fly behavior analysis and feedback laser

scanning (~40 frames per second) for targeting two lasers (a 473-nm blue laser and a 593.5-nm

yellow laser) independently on any specified body parts of two freely moving Drosophila
adults. By using ALTOMS to monitor and compute the locations, orientations, wing postures,
and relative distance between two flies in real time and using high-intensity laser irradiation as
an aversive stimulus, this laser tracking system can be used for an operant conditioning assay
in which a courting male quickly learns and forms a long-lasting memory to stay away from a
freely moving virgin female. With the equipped lasers, channelrhodopsin-2 and/or
halorhodopsin expressed in selected neurons can be triggered on the basis of interactive
behaviors between two flies. Given its capacity for optogenetic manipulation to transiently and
independently activate/inactivate selective neurons, ALTOMS offers opportunities to

systematically map brain circuits that orchestrate specific Drosophila behaviors.
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Enhancement of ADP release from the RADS1 presynaptic

filament by the SWIS5-SFR1 complex
Guan-Chin Su (#% #*) , Chan-I Chung, Chia-Yu Liao, Sheng-Wei Lin,

Cheng-Ting Tsai, Tao Huang, Hung-Wen Li and Peter Chi

Institute of Biochemical Sciences, National Taiwan University

Homologous recombination catalyzed by the RAD51 recombinase eliminates deleterious
DNA lesions from the genome. In the presence of ATP, RADS1 forms a nucleoprotein
filament on single-stranded DNA, termed the presynaptic filament, to initiate homologous
recombination-mediated DNA doublestrand break repair. The SWIS-SFR1 complex stabilizes
the presynaptic filament and enhances its ability to mediate the homologous DNA pairing
reaction. Here we characterize the RADS1 presynaptic filament stabilization function of the
SWIS-SFR1 complex using optical tweezers. Biochemical experiments reveal that
SWIS-SFR1 enhances ATP hydrolysis by single-stranded DNA-bound RADS51. Importantly,
we show that SWIS-SFR1 acts by facilitating the release of ADP from the presynaptic
filament. Our results thus provide mechanistic understanding of the function of SWI5-SFR1 in

RADS51-mediated DNA recombination.
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Histone demethylase retinoblastoma binding protein-2 promotes

lung tumorigenesis and cancer metastasis

Yu-Ching Teng (3% * % ), Cheng-Feng Lee, Ying-Shiuan Li, Yi-Ren Chen,

Pei-Wen Hsiao, Meng-Yu Chan, Feng-Mao Lin, Hsien-Da Huang,
Yen-Ting Chen, Yung-Ming Jeng, Chih-Hung Hsu, Qin Yan,
Ming-Daw Tsai and Li-Jung Juan
Genomics Research Center, Academia Sinica
Institute of Biochemistry and Molecular Biology,

National Yang-Ming University

The retinoblastoma binding protein-2 (RBP2), a demethylase capable of removing the di-
or tri-methyl group from lysine 4 of histone 3, promotes gastric cancer cell growth and is
enriched in drug-tolerant lung cancer cells. The gene knockout study further suggests that
RBP2 loss suppresses tumor initiation in mice lacking the tumor suppressor Rb or MENI.
Nevertheless, the direct link of RBP2 to tumorigenesis and the underlying mechanism are
unclear. Here we attack the question by exploring the role of RBP2 in lung cancer. We show
that RBP2 was overexpressed in human lung cancer tissues and that RBP2 depletion impaired
lung cancer cell proliferation, motility, migration, invasion and metastasis. Mechanistically,
the oncogenic potential of RBP2 depended on its demethylase and DNA contact activities.
Moreover, RBP2 upregulated the expressions of cyclins DI and E1, while suppressed the
expression of cyclin-dependent kinase inhibitor p27, likely contributing to RBP2-mediated
lung cancer cell proliferation. Microarray analysis further revealed that RBP2 promoted the
expression of integrin beta 1 (ITGB1), a membrane receptor involved in cancer metastasis
through cell adhesion and recognition. RBP2 directly bound to p27, cyclin D1, and ITGB1
promoters and the exogenous cyclin DI, cyclin E1 or ITGB1 expression rescued cell
proliferation and migration/invasion, respectively, reduced by RBP2 knockdown. Taken
together, these results not only demonstrate a positive role of RBP2 in lung tumorigenesis and
metastasis, but also uncover novel RBP2 targets for the oncogenic function of RBP2.

Targeting RBP2 may provide a useful therapeutic strategy in lung cancer treatment.
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Chromosome 19 open reading frame 80 is upregulated by the
thyroid hormone and modulates autophagy and lipid metabolism

Yi-Hsin Tseng (¥ i %), Po-Yuan Ke, Chia-Jung Liao, Sheng-Ming Wu,

Hsiang-Cheng Chi, Chung-Ying Tsai, Cheng-Yi Chen,
Yang-Hsiang Lin and Kwang-Huei Lin
Graduate Institute of Biomedical Sciences, College of Medicine,

Chang Gung University

The thyroid hormone, T3, regulates cell growth, differentiation and development through
binding to the nuclear thyroid hormone receptor (THR), a member of the steroid/THR
superfamily of ligand-dependent transcriptional factors. Tz modulates lipid metabolism in liver,
although the detailed molecular mechanisms are unclear at present. Here, by a microarray
analysis we identified a novel chromosome 19 open reading frame 80 (C190rf80) which was
activated by Ts. Ts stimulation led to upregulation of both mRNA and protein levels of C190rf80.
Immunofluorescence analysis revealed a vesicle-like pattern of C190rf80 around lipid droplets or
within the lysosome-associated compartment in cells. Furthermore, T3 treatment as well as
C190rf80 overexpression specifically activated the autophagic response and lipid metabolism, as
observed from lipidated LC3 (LC3-II) and levels of oxygen consumption rate, respectively.
Reciprocally, knockdown of C190rf80 obstructed Ts-activated autophagy and lipolysis.
Moreover, treatment with autolysosome maturation inhibitors, ammonium chloride and
chloroquine, not only suppressed the Ts-activated autophagic process but also lipid metabolism.
Our results collectively suggest that Ts regulates lipid metabolism through a C190rf80-activated

autophagic process.
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Instructive nanofiber scaffolds with VEGF create a
microenvironment for arteriogenesis and cardiac repair

Hsin-Chieh Wu (£ 7 %), Yu-Ching Lin, Cheng-Hsin Liu, Hsiang-Ching Chung,

Ya-Ting Wang, Ya-Wen Lin, Hsin-1. Ma, Pang-Hsien Tu,
Sean E. Lawler and Ruey-Hwa Chen
Graduate Institute of Life Sciences, National Defense Medical Center

Institute of Biological Chemistry, Academia Sinica

The promyelocytic leukaemia (PML) protein controls multiple tumour suppressive
functions and is downregulated in diverse types of human cancers through incompletely
characterized post-translational mechanisms. Here we identify USP11 as a PML regulator by
RNAi screening. USP11 deubiquitinates and stabilizes PML, thereby counteracting the
functions of PML ubiquitin ligases RNF4 and the KLHL20—Cul3 (Cullin 3)-Rocl complex.
We find that USP11 is transcriptionally repressed through a Notch/Heyl-dependent
mechanism, leading to PML destabilization. In human glioma, Hey1 upregulation correlates
with USPI1 and PML downregulation and with high-grade malignancy. The
Notch/Hey1-induced downregulation of USP11 and PML not only confers multiple malignant
characteristics of aggressive glioma, including proliferation, invasiveness and tumour growth
in an orthotopic mouse model, but also potentiates self-renewal, tumour-forming capacity and
therapeutic resistance of patient-derived glioma-initiating cells. Our study uncovers a PML
degradation mechanism through Notch/Heyl-induced repression of the PML deubiquitinase

USPI11 and suggests an important role for this pathway in brain tumour pathogenesis.
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Spontaneous seroclearance of Hepatitis B seromarkers and

subsequent risk of hepatocellular carcinoma

Jessica Liu (| £ ), Hwai-I Yang, Mei-Hsuan Lee, Sheng-Nan Lu,

Chin-Lan Jen, Richard Batrla-Utermann, Li-Yu Wang, San-Lin You,
Chuhsing K. Hsiao, Pei-Jer Chen and Chien-Jen Chen
The Genomics Research Center, Academia Sinica,

Graduate Institute of Clinical Medicine, National Taiwan University

Background and Aims: The associations between long-term risk of hepatocellular carcinoma
(HCC) and spontaneous seroclearance of hepatitis B virus (HBV) e antigen (HBeAg), HBV
DNA, and HBV surface antigen (HBsAg) have never been examined by a prospective study
using serially measured seromarkers. This study aimed to assess the importance of
spontaneous HBeAg, HBV DNA, and HBsAg seroclearance in the prediction of HCC risk.
Methods: This study included 2,946 HBsAg seropositive individuals who were seronegative
for antibodies against hepatitis C virus and free of liver cirrhosis. Serial serum samples
collected at study entry and follow-up health examinations were tested for HBeAg, HBV DNA
and HBsAg. Cox proportional hazards models were used to calculate the hazard ratios of
developing HCC after seroclearance of HBV markers.

Results: The hazard ratio (95% confidence interval) of developing HCC after seroclearance of
HBeAg, HBV DNA and HBsAg during follow-up was 0.63 (0.38-1.05), 0.24 (0.11-0.57), and
0.18 (0.09-0.38), respectively, after adjustment for age, gender and serum level of alanine
aminotransferase at study entry. High HBV DNA levels at the seroclearance of HBeAg (mean
+ standard deviation, 4.35 £ 1.64 logl0 IU/mL) may explain the non-significant association
between HBeAg seroclearance and HCC risk. Among HBeAg-seronegative participants with
detectable serum HBV DNA at study entry, the lifetime (30-75 years old) cumulative
incidence of HCC was 4.0%, 6.6% and 14.2%, respectively, for those with seroclearance of

both HBV DNA and HBsAg, seroclearance of HBV DNA only, and seroclearance of neither.

Conclusions: Spontaneous seroclearance of HBV DNA and HBsAg are important predictors

of reduced HCC risk.
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The role of LMBRDI1 in regulating cardiac insulin signaling
Linda Tzu-Ling Tseng (¢ + ), Chieh-Liang Lin, Kai-Yuan Tzen,

Shin C Chang and Ming-Fu Chang
Institute of Biochemistry and Molecular Biology,

National Taiwan University

Energy homeostasis is crucial in maintaining normal biological functions of cells.
Disturbances in such balance often lead to various diseases. Limb region 1 (LMBR1) domain
containing 1 gene (Imbrdl) encodes a nine-transmembrane LMBDI protein. Previous study
demonstrated that double allele frameshift mutation of Imbrdl is associated with lysosomal
cobalamin export deficiency, suggesting the participation of LMBDI1 in the export of
cobalamin from lysosome to the cyotsol. In this study, we have distinguished that
heterozygous deletion of Imbrd1 is sufficient for causing cardiac diseases through a pathway
independent of the vitamin B12 metabolic defect. Imbrdl ubiquitous heterozygous knockout
Imbrd1™" mice exhibited increase in myocardial glucose uptake and insulin receptor signaling
that were insensitive to the administration of additional insulin. Consistent with the
constitutively activated insulin receptor signaling, Imbrd1”" mice exhibited an increase in
heart rate and cardiac muscle contractility, leading to the development of compensated
pathological hypertrophy and fibrosis. As Imbrd1™ mice aged, the decrease in ejection
fraction and fraction shortening showed signs of ventricular function deterioration. Additional
studies using primary ventricular cells demonstrated that knockdown of Imbrd1l resulted in an
elevated signaling of insulin receptor (IR) and its downstream molecule Akt. Confocal and live
total internal reflection fluorescence microscopy showed that LMBDI colocalized and
co-internalized with clathrin and IR upon insulin induction. Mutagenesis and phenotypic
rescue studies further identified the motifs responsible for assisting the endocytosis of IR.
Altogether, LMBDI plays a regulatory role in the plasma membrane as an adaptor protein for

insulin receptor endocytosis and modulates the IR metabolic signaling pathway.
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SUMOylated CPAP is required for IKK-mediated NF-kf3

activation and enhances HBx-induced NF-kp signaling in HCC.

Shu-Ting Yang (1§ 474%), Chia-Jui Yen, Chien-Hsien Lai, Yih-Jyh Lin,

Kung-Chao Chang, Jenq-Chang Lee, Yao-Wen Liu, Pey-Y1 Chang-Liao, Lu-Shin
Hsu, Wen-Chang Chang, Wen-Chun Hung, Tang K. Tang,
Yi-Wen Liu and Liang-Yi Hung
Institute of Bioinformatics and Biosignal Transduction,
National Cheng Kung University
Background & Aims: Constitutive activation of NF-kB is an important event involved in
chronic inflammation in hepatocellular carcinoma (HCC). CPAP, which plays important roles
in centrosomal functions, was previously identified as the transcriptional co-activator of
NF-«B. However, the molecular mechanism is unclear. The goal of this study was to
investigate the role of CPAP in activating the NF-kB pathway in HCC.
Methods: SK-Hepl, HuH7, HepG2, HepG2X, Hep3B, and Hep3BX cells with CPAP
overexpression or CPAP siRNA were used to evaluate activation of NF-kB under TNF-a
stimulation by reporter assay, RT-PCR, Q-PCR, and Western blot analysis. In vivo SUMO
modification of CPAP was demonstrated by an in situ PLA assay. Human HCC tissues were
used to perform Q-PCR, Western blot, and THC.
Results: CPAP siRNA abolished the interaction between IKKP and NF-xB, whereas
overexpression of CPAP enhanced this interaction and finally led to augmented NF-xB
activation by increasing the phosphorylation of NF-xB. CPAP could enter nuclei by
associating with NF-«B. Furthermore, CPAP was SUMO-1 modified upon TNF-a stimulus,
and this is essential for its NF-kB co-activator activity. SUMO-1-deficient CPAP mutant lost
its NF—kB coactivator activity and failed to enter nuclei. Importantly, SUMOylated CPAP
could synergistically increase the HBx-induced NF-kB activity.
Conclusions: CPAP is essential for the recruitment of the IKK complex to inactivated NF-xB
upon TNF-a treatment. Expression of CPAP was positively correlated with a poor prognosis
in HBV-HCC. CPAP has the potential to serve as a therapeutic target for inflammation and

inflammation-related diseases. 197
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The contribution of mitochondrial thymidylate synthesis in

preventing the nuclear genome stress

Ming-Hsiang Lee (% F* %), Liya Wang and Zee-Fen Chang

Institute of Biochemistry and Molecular Biology, College of Medicine,

National Taiwan University

In quiescent fibroblasts, the expression levels of cytosolic enzymes for thymidine
triphosphate (dTTP) synthesis are down-regulated, causing a marked reduction in the
dTTP pool. In this study, we provide evidence that mitochondrial thymidylate synthesis
via thymidine kinase 2 (TK2) is a limiting factor for the repair of ultraviolet (UV)
damage in the nuclear compartment in quiescent fibroblasts. We found that TK2
deficiency causes secondary DNA double-strand breaks formation in the nuclear
genome of quiescent cells at the late stage of recovery from UV damage. Despite
slower repair of quiescent fibroblast deficient in TK2, DNA damage signals eventually
disappeared, and these cells were capable of re-entering the S phase after serum
stimulation. However, these cells displayed severe genome stress as revealed by the
dramatic increase in 53BP1 nuclear body in the G1 phase of the successive cell cycle.
Here, we conclude that mitochondrial thymidylate synthesis via TK2 plays a role in
facilitating the quality repair of UV damage for the maintenance of genome integrity in

the cells that are temporarily arrested in the quiescent state.
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The tyrosine kinase Syk differentially regulates Toll-like receptor
signaling downstream of the adaptor molecules TRAF6 and
TRAF3
Ying-Cing Lin (+ # & ), Duen-Yi Huang, Ching-Liang Chu,

Yi-Ling Lin and Wan-Wan Lin
Department of Pharmacology, College of Medicine,

National Taiwan University

Toll-like receptors (TLRs) are a major family of pattern-recognition receptors and they
play a crucial role in innate immunity. Several reports have suggested that spleen tyrosine
kinase (Syk) mediates signaling by TLRs; however, the mechanisms involved are unclear. We
found that Syk was not only involved in the endocytosis of TLR4, but that it also played a
dual role in TLR4-mediated signaling. Stimulation of TLR4 by its ligand lipopolysaccharide
(LPS) led to the enhanced activation in Syk-deficient macrophages of the kinase TAKI,
which is required for proinflammatory cytokine production, compared to that in wild-type
macrophages. In contrast, Syk-deficient macrophages exhibited decreased TLR4-dependent
activation of the TBKI1-IRF3 pathway, which is required for the production of type I
interferons. These two arms of TLR4 signaling, the proinflammatory TAKI-dependent
pathway and the immunmodulatory TBK1-dependent pathway, are downstream of complexes
containing the E3 ubiquitin ligases TRAF6 and TRAF3, respectively. We found that Syk was
present in both TRAF6- and TRAF3-containing signaling complexes; however, the
LPS-dependent, lysine-63—linked ubiquitination of TRAF6 and TRAF3 was oppositely
regulated by Syk. We also identified the domains of Syk that interacted with TRAF3, TRAF6,
TAK1, and TBK1, thus suggesting the role of Syk as a common regulator of various TLR
responses. Together, our results demonstrate the opposing regulatory roles of Syk in
TLR4-mediated TRAF6 and TRAF3 signaling pathways, which leads us to suggest that Syk
may fine-tune the innate immune response to lessen inflammation.

Furthermore, we demonstrate that although Syk negatively controls LPS-induced
pro-IL-1B expression, it is a positive regulator of NLRP3 inflammasome activation. Taken
together, our results demonstrate the opposite regulatory roles of Syk in TLR4-mediated
TRAF6 and TRAF3 signaling pathways, as well as in IL-13 production through pro-IL-1f3
gene expression and NLRP3 inflammasome activation.

129



B4 %> f %% PhD17

A negative feedback of the HIF-10 pathway via
interferon-stimulated gene 15 and ISGylation

Yen-Hsiu Yeh (£ 3 %), Yu-Chen Yang, Mei-Yi Hsieh,

Yen-Cheng Yeh and Tsai-Kun Li
Department and Graduate Institute of Microbiology, College of Medicine,

National Taiwan University

Because cancer has become the highest mortality among diseases, researchers around the
world are committed to uncover the potential tumorigenic mechanisms and related
intervention of concurring cancer. In recent years, inflammation has regarded as the enhancing
characteristics of cancer hallmarks and been proven to contribute to tumor initiation and
progression. Inflammation, like hypoxia microenvironment, is also a critical factor for a
variety of diseases such as heart disease, stroke and diabetes. Here, we have investigated
interactions between microenvironments and relation with cancer development. We found that
ISG15 (interferon-stimulated gene 15) modulates hypoxia-inducible factor-lo (HIF-1a)
functions. ISG15 conjugation (ISGylation) and ubiquitylation systems play critical roles in
hypoxic inflammation. Interferon and hypoxia-mimetic desferoxamine were used to induce
ISG15 and HIF-1a expression respectively and to study effects of ISGI5 on the HIF-1a
activity. We observed free-form HIF-1a is regulated by interferon, and expression of ISG15 is
lower in the hypoxic state. Further mechanistic investigation reveals HIF-loa. not only
physically interacts with ISG15 but also is a substrate for ISGylation at multiple sites.
Overexpression of ISG15 disrupted HIF-1o/HIF1B dimerization and subsequently
HIF-la-induced gene expression and tumor growth in xenograft mouse models were
attenuated by ISG15 and ISGylation expression. Based on the above results, we concluded and
proposed a novel negative feedback mechanism of hypoxia where ISG15 regulates HIF-1a via

ISGylation.
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Repression of miR-126 and up-regulation of ADM in the stromal

endothelium confers angiogenesis of cervical cancer.

Tien-Hung Huang (§ ® %) and Tang-Yuan Chu

Center for Cervical Cancer Prevention, Department of Research,
Tzu Chi General Hospital

Institute of Medical Science, Tzu Chi University

miR-126 is an endothelial-specific microRNA essential for maintaining vessel integrity
during development. Its role of tumor angiogenesis in cancer stroma is unclear. This study
investigated the temporal and spatial expression and the role of miR-126 in the course of
cervical carcinogenesis. miR-126 was found to be mainly expressed in the stromal
endothelium of the uterine cervix. This downregulation was recapitulated in a cell coculture
model, wherein cross talk of cervical cancer cells and fibroblasts induced a downregulation of
miR-126 in human umbilical vein endothelial cells, with consequent increase of tube
formation. Coinjection of cancer-associated fibroblasts of human cervix enhanced
tumorigenesis of cervical cancer cells, with an increase of microvessel density and dye
retention in the tumor vasculature. In association with angiogenesis, host-originated miR-126
in these xenograft tumors was progressively downregulated, whereas supplement of the
miR-126 precursor in the coinjection suppressed angiogenesis and tumor growth. A
proangiogenic gene adrenomedullin (ADM), which was found to be upregulated in the stroma
of cervical cancer and which localized mainly in the blood and lymphatic vessels, was
identified as a target of inhibition by miR-126 at the carcinoma in situ-to-invasion stage. The
study suggests a cancer stroma cross talk induced repression of miR-126 and upregulation of
ADM, and probably other proangiogenic factors, to facilitate angiogenesis and invasion

growth of cervical cancer.
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Teroxirone inhibited growth of human non-small cell lung cancer
cells by activating p53
Jing-Ping Wang (2 ® T) Kai-Han Lin, Chun-Yen Liu, Ya-Chu Yu,

Pei-Tsun Wu, Kwun-Min Chen and Kang Fang

Department of Life Science, National Taiwan Normal University

In this work, we demonstrated that the growth of human non-small-cell-lung-cancer cells
H460 and A549 cells can be inhibited by low concentrations of an epoxide derivative,
teroxirone, in both in vitro and in vivo models. The cytotoxicity was mediated by apoptotic
cell death through DNA damage. The onset of ultimate apoptosis is dependent on the status of
p53. Teroxirone caused transient elevation of p53 that activates downstream p21 and
procaspase-3 cleavage. The presence of caspase-3 inhibitor reverted apoptotic phenotype.
Furthermore, we showed the cytotoxicity of teroxirone in H1299 cells with stable ectopic
expression of p53, but not those of mutant p53. A siRNA-mediated knockdown of p53
expression attenuated drug sensitivity. The in vivo experiments demonstrated that teroxirone
suppressed growth of xenograft tumors in nude mice. Being a potential therapeutic agent by
restraining cell growth through apoptotic death at low concentrations, teroxirone provides a

feasible perspective in reversing tumorigenic phenotype of human lung cancer cells.
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Hypomethylation signature of tumor-initiating cells predicts poor
prognosis of ovarian cancer patients

Yu-Ping Liao (£ 5 %), Lin-Yu Chen, Rui-Lan Huang, Po-Hsuan Su,

Michael W.Y. Chan, Cheng-Chang Chang , Mu-Hsien Yu, Peng-Hui Wang,
Ming-Shyen Yen, Kenneth P. Nephew and Hung-Cheng Lai

Graduate Institute of Life Sciences, National Defense Medical Center

DNA methylation contributes to tumor formation, development, and metastasis.
Epigenetic dysregulation of stem cells is thought to predispose to malignant development. The
clinical significance of DNA methylation in ovarian tumor-initiating cells (OTICs) remains
unexplored. We analyzed the methylomic profiles of OTICs (CP70sps) and their derived
progeny using a human methylation array. qRT-PCR, quantitative methylation-specific PCR
(gMSP), and pyrosequencing were used to verify gene expression and DNA methylation in
cancer cell lines. The methylation status of genes was validated quantitatively in cancer tissues
and correlated with clinicopathological factors. ATG4A and HISTIH2BN were
hypomethylated in OTICs. Methylation analysis of ATG4A and HIST1H2BN by qMSP in 168
tissue samples from patients with ovarian cancer showed that HISTIH2BN methylation was a
significant independent predictor of progression-free survival (PFS) and overall survival (OS).
Multivariate Cox regression analysis showed that patients with a low level of HISTIH2BN
methylation had poor PFS (HR, 4.5; 95% CI, 1.4-14.8) and OS (HR, 4.3; 95% CI, 1.3-14.0).
Hypomethylation of both ATG4A and HIST1H2BN predicted a poor PFS (HR, 1.8; 95% CI,
1.0-3.6; median, 21 months) and OS (HR, 1.7; 95% CI, 1.0-3.0; median, 40 months). In an
independent cohort of ovarian tumors, hypomethylation predicted early disease recurrence
(HR, 1.7; 95% CI, 1.1-2.5) and death (HR, 1.4; 95% CI, 1.0-1.9). The demonstration that
expression of ATG4A in cells increased their stem properties provided an indication of its
biological function. Hypomethylation of ATG4A and HIST1IH2BN in OTICs predicts a poor

prognosis for ovarian cancer patients.
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Epigenetic silencing of PTPRR activates MAPK signaling,
promotes metastasis and serves as a biomarker of

invasive cervical cancer

Po-Hsuan Su (#1% %), Y-W Lin, R-L Huang, Y-P Liao, H-Y Lee, H-C Wang,

T-K Chao, C-K Chen, MWY Chan, T-Y Chu, M-H Yu and H-C Lai

Graduate Institute of Medical Sciences, National Defense Medical Center

Epigenetic modifications are a driving force in carcinogenesis. However, their role in
cancer metastasis remains poorly understood. The present study investigated the role of DNA
methylation in cervical cancer metastasis. Here, we report evidence of the overexpression of
DNA methyltransferases 3B (DNMT3B) in invasive cervical cancer and of the inhibition of
metastasis by DNMT3B interference. Using methyl-DNA immunoprecipitation coupled with
microarray analysis (mDIP-on-chip), we found that the protein tyrosine phosphatase receptor
type R (PTPRR) was silenced through DNMT3B-mediated methylation in cervical cancer.
PTPRR inhibited p44/42 MAPK signaling, the expression of the transcription factor API,
human papillomavirus (HPV) oncogenes E6/E7, and DNMTs. The methylation status of
PTPRR increased in cervical scrapings (n = 358) in accordance with disease severity,
especially in invasive cancer. Methylation of the PTPRR promoter plays an important role in

the metastasis and may be a biomarker of invasive cervical cancer.
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Prostate cancer-derived CCN3 induces M2 macrophage
infiltration and contributes to angiogenesis in

prostate cancer microenvironment

Po-Chun Chen (4 {f #2), Hsu-Chen Cheng, John Wang, Shin-Wei Wang,

Huai-Ching Tai, Chiao-Wen Lin and Chih-Hsin Tang
Department of Medical Research, Chung Shan Medical University

Graduate Institute of Basic Medical Science, China Medical University

Tumor-associated macrophages (TAMs) are M2-polarized macrophages that infiltrate the
tumor microenvironment and promote tumorigenesis. However, the mechanisms by which
TAMs modulate prostate cancer (PCa) growth are poorly understood. Here, we found that
expression of Nephroblastoma Overexpressed (NOV/CCN3) is upregulated in PCa cells and
correlated with M2 macrophage infiltration. RAW264.7 macrophage migration was induced
by conditioned media (CM) from various PCa cells in proportion to the cellular level of CCN3
expression and was inhibited by an anti-CCN3 neutralizing antibody. CCN3 and PCaCM
treatment skewed RAW264.7 cell differentiation from an M1 phenotype to an M2 phenotype.
PCa-derived CCN3 induced focal adhesion kinase (FAK)/Akt/NF-kB signaling in RAW264.7
cells, which resulted in VEGF expression and subsequently increased tube formation in
endothelial progenitor cells. Finally, PCa-secreted CCN3 stimulated RAW264.7 cells and
promoted angiogenesis in the chick chorioallantoic membrane assay (CAM), and increased
tumor growth and tumor-associated angiogenesis in a PCa xenograft mouse model. Our results
indicate that PCa-secreted CCN3 can recruit macrophages and skew their differentiation to an
M2 phenotype. In turn, CCN3-stimulated macrophages contribute to VEGF-dependent
angiogenesis. This study reveals a novel mechanism by which TAMs enhance PCa

angiogenesis and identifies a potential therapeutic target for PCa.
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Suppression of the SOX2 neural effector gene by PRDM1

promotes human germ cell fate in embryonic stem cells

I-Ying Lin (3k i %), Feng-Lan Chiu, Chen-Hsiang Yeang, Hsin-Fu Chen,

Ching-Yu Chuang, Shii-Yi Yang, Pei-Shan Hou, Nardnisa Sintupisut,
Hong-Nerng Ho, Hung-Chih Kuo and Kuo-I Lin
National Yang-Ming University

Genomics Research Center, Academia Sinica

The mechanisms of transcriptional regulation underlying human primordial germ cell (PGC)
differentiation are largely unknown. The transcriptional repressor Prdm1/Blimp-1 is known to
play a critical role in controlling germ cell specification in mice. Here, we show that PRDMI is
expressed in developing human gonads and contributes to the determination of germline versus
neural fate in early development. We show that knockdown of PRDMI in human embryonic
stem cells (hESCs) impairs germline potential and upregulates neural genes. Conversely, ectopic
expression of PRDM1 in hESCs promotes the generation of cells that exhibit phenotypic and
transcriptomic features of early PGCs. Furthermore, PRDM1 suppresses transcription of SOX2.
Overexpression of SOX2 in hESCs under conditions favoring germline differentiation skews cell
fate from the germline to the neural lineage. Collectively, our results demonstrate that PRDM1
serves as a molecular switch to modulate the divergence of neural or germline fates through

repression of SOX2 during human development.
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Regulation of mitochondrial F,F;ATPase activity by
Sirt3-catalyzed deacetylation and its deficiency in human cells

harboring 4977bp deletion of mitochondrial DNA
Yu-Ting Wu (£ & %), Hsin-Chen Lee, Chen-Chung Liao and Yau-Huei Wei

Department of Biochemistry and Molecular Biology,

National Yang-Ming University

Sirt3, a mitochondrial NAD(+)-dependent deacetylase, is regarded as a potential regulator
in cellular metabolism. However, the role of Sirt3 in the regulation of mitochondrial
F,FATPase and the linkage to mitochondrial diseases is unclear. In this study, we
demonstrated a role of Sirt3 in the regulation of F,F;ATPase activity in human cells.
Knockdown of Sirt3 in 143B cells by shRNA transfection caused increased acetylation levels
of the a and OSCP subunits of F,F;ATPase. We showed that Sirt3 physically interacted with
the OSCP and led to its subsequent deacetylation. By incubation of mitochondria with the
purified Sirt3 protein, Sirt3 could regulate F,F;ATPase activity through its deacetylase activity.
Moreover, suppression of Sirt3 reduced the F,F;ATPase activity, consequently decreased the
intracellular ATP level, diminished the capacity of mitochondrial respiration, and
compromised metabolic adaptability of 143B cells to the use of galactose as the energy source.
In human cells harboring =85% of mtDNA with 4977bp deletion, we showed that oxidative
stress induced a reduction of Sirt3 expression, and an increased acetylation of the OSCP
subunit of F,F;ATPase. Importantly, the expression of Sirt3 was also decreased in the skin
fibroblasts from patients with CPEO syndrome. We further demonstrated that oxidative stress
induced by 5-10uM of menadione impaired the Sirt3-mediated deacetylation and activation on
F,F1ATPase activity through decreasing the protein level of Sirt3. Our findings suggest that
increased intracellular ROS levels might modulate the expression of Sirt3 which deacetylates
and activates F,F{ATPase in human cells with mitochondrial dysfunction caused by a

pathogenic mtDNA mutation.
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Chemotherapeutic sensitivity of testicular germ cell tumors under
hypoxic conditions is negatively regulated by
SENP1-controlled sumoylation of OCT4.

Yu-Chih Wu (£ % &), Thai-Yen Ling, Shing-Hwa Lu, Hung-Chih Kuo,

Hong-Nerng Ho, Shauh-Der Yeh, Chia-Ning Shen and Yen-Hua Huang

Department of Biochemistry, School of Medicine, Taipei Medical University

Testicular germ cell tumors (TGCT) generally respond well to chemotherapy, but tumors
that express low levels of the transcription factor OCT4 are associated with chemoresistance
and poor prognosis. Hypoxia is known to induce drug resistance in TGCTs; however, the
mechanistic basis for reduced expression of OCT4 and drug resistance is unclear. Here we
show that hypoxia reduces OCT4 levels and increases the resistance of embryonal carcinoma
(EC) cells to cisplatin and bleomycin. Furthermore, we show that the loss of OCT4 expression
under hypoxia can be triggered by sumoylation, which was regulated by SUMO1 and the
SUMOI1 peptidase SENP1. Under hypoxic conditions, overexpression of SUMOIlgg (the
active form of SUMO1) not only increased the level of sumoylated OCT4 (Su-OCT4), but
also decreased the stability of OCT4 protein. In addition, overexpression of SENP1 reduced
the Su-OCT4 level induced by SUMO1gg overexpression, thereby maintaining OCT4 levels
and enhancing chemosensitivity. Mechanistic investigations revealed that OCT4 sumoylation
occurred at K123, as overexpression of an OCT4-K123R mutant effectively reduced the level
of Su-OCT4 under hypoxic conditions. Taken together, our results showed that hypoxia
reduces OCT4 expression levels in ECs to increase drug resistance and that these effects could
be countered to ablate the suppressive effects of hypoxia on chemosensitivity. Our findings

also highlight SENPI1 as a potential therapeutic target for drug resistant TGCTs.
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Innovative strategy with potential to increase hemodialysis
efficiency and safety

Hsiao-Chien Chen (f#t %% 3k), Hsiu-Chen Lin, Hsi-Hsien Chen, Fu-Der Mai,

Yu-Chuan Liu, Chun-Mao Lin, Chun-Chao Chang,
Hui-Yen Tsai and Chih-Ping Yang
Department of Biochemistry, School of Medicine, College of Medicine,
Taipei Medical University

Uremic toxins are mainly represented by blood urine nitrogen (BUN) and creatinine
(Crea) whose removal is critically important in hemodialysis (HD) for kidney disease. Patients
undergoing HD have a complex illness, resulting from: inadequate removal of organic waste,
dialysis-induced oxidative stress and membrane-induced inflammation. Here we report
innovative breakthroughs for efficient and safe HD by using a plasmon-induced dialysate
comprising Au nanoparticles (NPs)-treated (AuNT) water that is distinguishable from
conventional deionized (DI) water. The diffusion coefficient of K3Fe(CN)g in saline solution
can be significantly increased from 2.76 to 4.62 x 10° cm s, by using AuNT water prepared
under illumination by green light-emitting diodes (LED). In vitro HD experiments suggest that
the treatment times for the removals of 70% BUN and Crea are reduced by 47 and 59%,
respectively, using AuNT water instead of DI water in dialysate, while additionally

suppressing NO release from lipopolysaccharide (LPS)-induced inflammatory cells.
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Putative oncogene UBE1C inhibits the transcription activity of p53
in lung cancer

Sheng-Hung Lee (% & ), Cheng-Fang Li, Hsiang-Yu Lin, Chien-Hsing Lin,

Hao-Chuan Liu, Shih-Feng Tsai and Dau-Ming Niu
Institute of Clinical Medicine, National Yang-Ming University

Background: In view of the therapeutic benefits resulting from early intervention for Fabry
disease, our team has implemented an enzyme-based newborn screening in Taiwan since 2008.
However, we found that most heterozygous females cannot be detected. To improve the

screening efficiency, a more effective method for GLA gene genotyping is necessary.

Methods: As the suspected mutations are limited to only 29 different spots in Taiwanese, a
panel of Sequenom iPLEX assay was designed for rapid screening of GLA variations. To
determine the accuracy and sensitivity of this assay, previously diagnosed and undiagnosed
DNA samples were analyzed by this genotyping assay and Sanger sequencing. In addition,

DNA extracted from dried blood spots was also tested.

Results: Sequenom iPLEX assay is accurate and cost-effective, identifying the sequence
variations, which were designated in the panel. It identified common GLA variants in DNA

samples extracted from whole blood or dried blood spots with 100% accuracy and sensitivity.

Conclusions: Sequenom iPLEX assay is suitable for Fabry newborn screening when hotspot
mutations and common variations are known in a well-studied population. In addition, this
assay can also be applied for first-line determination of GLA variant sequences in suspected

subjects of high-risk patients, or newborns.

Keywords: Fabry disease; Sequenom’s MassARRAY™; Sequenom iPLEX assay; GLA
genotyping.
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Quantitative apical membrane proteomics reveals

vasopressin-induced actin dynamics in collecting duct cells

Chin-San Loo (¥ #& 1), Cheng-Wei Chen , Po-Jen Wang, Pei-Yu Chen,

Shu-Yu Lin, Kay-Hooi Khoo, Robert A. Fenton,
Mark A. Knepper and Ming-Jiun Yu
Institute of Biochemistry and Molecular Biology,

National Taiwan University

In kidney collecting duct cells, filamentous actin (F-actin) depolymerization is a critical
step in vasopressin-induced trafficking of aquaporin-2 to the apical plasma membrane.
However, the molecular components of this response are largely unknown. Using stable
isotope-based quantitative protein mass spectrometry and surface biotinylation, we identified
100 proteins that showed significant abundance changes in the apical plasma membrane of
mouse cortical collecting duct cells in response to vasopressin. Fourteen of these proteins are
involved in actin cytoskeleton regulation, including actin itself, 10 actin-associated proteins,
and 3 regulatory proteins. Identified were two integral membrane proteins (Clmn, Nckapl)
and one actin-binding protein (Mpp5) that link F-actin to the plasma membrane, five F-actin
end-binding proteins (Arpc2, Arpc4, Gsn, Scin, and Capzb) involved in F-actin reorganization,
and two actin adaptor proteins (Dbnl, Laspl) that regulate actin cytoskeleton organization.
There were also protease (Capnl), protein kinase (Cdc42bpb), and Rho guanine nucleotide
exchange factor 2 (Arhgef2) that mediate signal-induced F-actin changes. Based on these
findings, we devised a live-cell imaging method to observe vasopressin induced F-actin
dynamics in polarized mouse cortical collecting duct cells. In response to vasopressin, F-actin
gradually disappeared near the center of the apical plasma membrane while consolidating
laterally near the tight junction. This F-actin peripheralization was blocked by calcium ion
chelation. Vasopressin-induced apical aquaporin-2 trafficking and forskolin-induced water
permeability increase were blocked by F-actin disruption. In conclusion, we identified a
vasopressin-regulated actin network potentially responsible for vasopressin-induced apical
F-actin dynamics that could explain regulation of apical aquaporin-2 trafficking and water
permeability increase.
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Transcriptional activation of pentraxin-3 gene expression is
associated with EGF-induced head and neck cancer cell metastasis

Shuo-Lun Wu (£ #f i), Jhih-Peng Tsai and Ben-Kuen Chen

Institute of Bioinformatics and Biosignal Transduction,

College of Bioscience and Biotechnology, National Cheng-Kung University

Overexpression of epidermal growth factor receptor (EGFR) and production of
proinflammatroy cytokines are well clarified in head and neck squamous cell carcinoma
(HNSCC) and correlates with enhanced invasion and metastasis. However, molecular
mechanisms involved in activation of EGFR and productions of cytokines in regulating
metastasis of HNSCC remain poorly understood. Here, we identified PTX3 as a
metastasis-promoting factor to mediate EGF-induced HNSCC metastasis. Analysis of PTX3
expression between normal and malignant or metastatic tissues from HNSCC patients was
performed using published datasets, indicating that expression level of PTX3 in malignant
tissues was higher than in normal part in HNSCC patients. We found that EGF induced
transcriptional activation of PTX3 by activating the binding of c-Jun and NF-kB factors to
AP-1 binding site of the PTX3 promoter. The downstream of EGFR pathways, PI3K/AKT and
NF-«B were essential for the induction of PTX3. In addition, EGF- induced PTX3 expression
was significantly inhibited in c-Jun and NF-«B knockdown cells. EGF stimulated the secretion
of PTX3 from cancer cell, resulting in enhancing cell migration and invasion. Effects of EGF
on the induction of fibronectin and MMP9 expression, and inhibition of E-cadherin were
abolished in PTX3 knockdown cells. These findings reveal the mechanism that autocrine
production of EGF-induce PTX3-regulated HNSCC metastasis was through enhancing
metastatic molecules, such as fibronectin and MMP9 expression. Induction of PTX3 possibly

reflecting the EGFR-caused HNSCC metastasis associated with inflammation.
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Annexin A2 regulates epithelial-mesenchymal transition and
therapeutic tolerance in nasopharyngeal carcinoma

Chang-Yu Chen (& & %), Yin-Ju Chen, Yun-Tien Lin, Fang-Yi Cheng,

Shao-Te Yeh, Yun-Ho Lin, Pin-Zhir Chao and Chien-Ho Chen
School of Medical Laboratory Science and Biotechnology,
Taipei Medical University

Nasopharyngeal carcinoma (NPC), originated from the epithelium of the nasopharynx, is
a common malignant tumor. NPC mainly occurs in the Southeast Asia including Taiwan.
Characteristically, NPC is different from other head and neck carcinomas, especially for its
high metastasis character and poor efficiency of clinical treatment. Recently, many reports
have indicated that annexin A2 might regulate the metastasis on different kinds of cancer.
However, the tumorigenic function of annexin A2 in NPC is not yet understood. According to
our data, the level of annexin A2 highly expressed on NPC patient tissues by using
immunohistochemistry (IHC). Annexin A2 shRNAs were used to evaluate the effects of
annexin A2 suppression on NPCs. Silencing annexin A2 protein reduces the cell proliferation
both in vivo and in vitro. Moreover, annexin A2 regulates the tolerance to chemo drugs
(Cisplatin, 5-FU, Vincristine and Docetaxel) and irradiation. From chemo drug killing assay
and radio survival assay, annexin A2 knockdown cell line (781) shows more sensitive to
chemo- and radio reaction compared to scramble control. Furthermore, Annexin A2 not only
up-regulates cell adhesion, migration, and invasion abilities on NPCs, but also involves in
epithelial-mesenchymal transition (EMT). In summary, annexin A2 regulates the EMT
pathway and therapeutic tolerance in NPCs. We believe that annexin A2, on nasopharyngeal

carcinoma, may be a prognosis target during clinical therapy.
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Role of EPAEE in improving response and specific target drug

sensitivity in KRAS mutated cells
Li-Wei Kuo (3% # %), Wen-Hui Weng, Bi-Qiang Huan and Wai-Hung Leung

Graduate Institute of Biochemical and Biomedical Engineering,

National Taipei University of Technology

EPA ethyl ester (EPAEE) is known easily absorbed and obtained from fatty fish. In current study,
we provide a possible therapeutic strategy to the colorectal cancer (CRC), which was known when the
cells contain with the KRAS mutant is a activating predominate mechanism of resistance to EGFR
inhibitors, Erbitux. According to our pervious findings, up-regulated the expression of miR-A by
intaking lauric acid in mutant CRC cells would further triggered the cells sensitive to Erbitux. Herein,
we used FDA-approved EPAEE instead of lauric acid, and try to give a practical purpose of clinical
application. We hypothezied that increase the concentration of EPAEE might result in the cell
proliferation, which might modulate expression of miR-A, and further effect the protein
phosphorylation of ERK1/2, and then further trigger the effect of Erbitux to mutants CRC cells.
Obviously, higher expression of miR-A could be detected after treated with 40uM EPAEE for 24 hours
in all type of mutated cells except control wild type CRC cells. In addition, the lower cell survival rate
has been observed in the 0.2uM of Erbitux treatment, especially in the KRAS mutants and control wild
type cells (p= 0.010~0.013). Interestingly, the higher phosphorylated proteins level of ERK1/2 could
be noted in KRAS EPAEE-fed cells (p=0.006~0.047), although the total protein was shown lower
expression level (p=0.035); but opposite result was shown in BRAF EPAEE-fed mutants when
compared to original cells. Consist of higher Erbitux response rate in KRAS mutants and even in
Caco-2 could also be found. However, less evidences in BRAF mutant CRC cells could be observed
might result from few case collections. Indeed, unclear bio-mechanism of EPAEE need to be further
proved. In conclusion, up-regulation of the miR-A induced by EPAEE might further lead KRAS mutant
cells significantly restored the sensitivity to Erbitux. Our findings might offer great potential of

therapeutic solution for future clinical CRC patients.
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To study the role of CCN1 in neointima formation

Jheng-Sin Chen (& it &)

Department of Cell Biology and Anatomy, College of Medicine,
National Cheng Kung University

CCNI1 (Cyr61), an extracellular matrix protein, is involved in diverse and sometimes
opposing cellular activities through binding to a variety of integrins in different cell types and
contexts. Vascular remodeling occurs preferentially at branched or curved arteries with
disturbed flow leading to low and oscillatory wall shear stress. Despite the close association
between CCNI1 and neointima formation, the role of CCN1 in neointima formation-induced by
disturbed flow is not clear. In this study, we used the mouse models induced by complete
carotid artery ligation to identify the role of CCNI in neointima formation. First, Ccn1*tac
mice, in which a LacZ gene was inserted in the Ccnl genomic locus to be driven by Ccnl
promoter, were used to identify the CCN1 expression in neointima formation after carotid
artery ligation. After ligation, CCN1 was expressed in neointima and media of the ligated
artery. We will use the markers of endothelial cell, smooth muscle cell and macrophage to
identify the types of cells expressing CCNI1. Second, we speculate CCN1 may affect the
neointima formation via binding to integrin a6pl, so we used Cen1®™™ mice (DM), which
express a6PB1-binding deficient CCNI1 protein. After ligation, we found that the neointima area
in DM mice was less developed than in WT mice. This result indicated that a6pB1-binding
deficient mutation of Ccnl attenuates neointima formation following blood flow cessation.
Next, to understand how CCNI1 reduces neointima formation, we will use
immunofluorescence staining to indicate whether CCN1 mediates the expression of adhesion
molecules, immune cells infiltration, the secretion of inflammatory cytokines, and
proliferation and apoptosis of vascular cells through binding to a6B1. In conclusion, our
findings indicate that CCN1 is a critical pathophysiological regulator mediating neointima

formation induced by complete carotid artery ligation.
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Heart rate variability as a prognostic indicator of emotional
disorders in patients with mild traumatic brain injury

Chih-Wei Sung (& 2_ ) and Jia-Y1 Wang

Graduate Institute of Medical Sciences, College of Medicine,

Taipei Medical University

Depression and anxiety are the most frequently diagnosed emotional disorders after a
mild traumatic brain injury (mTBI); however, predictors of these disorders after an mTBI
remain uncertain. Recent research indicated that depression and anxiety are associated with
abnormalities in the autonomic nerve system (ANS) which controls heart rate variability
(HRV). One analytical algorithm, the frequency-domain analysis of HRV, has gained in
popularity with broad applications as a functional index of the ANS. In this study, we
investigated whether a power spectrum analysis of HRV can predict the occurrence of
emotional disorders such as depression and anxiety in mTBI patients.

The research group consisted of mTBI patients and healthy volunteers from our affiliated
hospitals. Two important psychological evaluations, the Beck Depression Inventory (BDI) and
Beck Anxiety Inventory (BAI), were used as part of 6- and 12-week follow-up assessments.
For both the patient and volunteer groups, we recorded individuals’ 5-min resting assessment
of HRV. Results showed some significant correlations in serum biomarkers and HRV
parameters between healthy volunteers and mTBI patients. The findings also indicated that
mTBI patients were vulnerable to emotional disorders, compared to healthy controls, as
evaluated by the BAI and BDI scores. In spite of the small sample size, these results also have
implications as a potential method for predicting whether mTBI patients are susceptible to

emotional disorders using an HRV analysis.

148



RESE B 7 B Y% MS8

The effect of Platycodon grandiflorus on glucose uptake
Mei-Jauan Wen (;§ # %) and Shyang-Guang Wang

Graduate Institute of Pharmaceutical Science and Technology,

Central Taiwan University of Science and Technology

The prevalence of metabolic syndrome has been increasing dramatically due to the
sedentary lifestyle and the diet rich in fat and sugar. According to previous research, Saponins
isolated from the root of P. grandiflorus have showed novel pharmacological effects such as
anti-hyperglycemia and anti-lipidemia. It is known when activating insulin receptor (IR),
insulin induces signaling pathway through IRS-1 (Insulin receptor substrate 1), PDK
(Phosphoinositide-dependent kinase-1), AKT (Protein Kinase B) and then enhancing the
uptake of glucose through translocation of GLUT4 vesicles from cytoplasm to the cell
membrane. In this study, we demonstrated that P. grandiflorus extract induced
phosphorylation of IR, IRS-1, PDK, AKT in C,C;, myotube using the western blotting
analysis. In the glucose uptake experiment, P. grandiflorus extract improved glucose uptake in
cells using 3H-glucose. In addition, the extract also had the beneficial effects on decreasing
blood sugar in STZ/nicotinamide-treated mice. In conclusion, P. grandiflorus extract could

regulate glucose homeostasis in type 2 diabetes.
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The extract of Dioscorea opposita determines the effect on
regulating blood sugar in vivo
Chi-Zong Huang (% £z 7 ) and Horng-Mo Lee

Graduate Institute of Pharmaceutical Science and Technology,

Central Taiwan University of Science and Technology

The metabolic syndrome has received a great attention in recent years. The diet with high
calories is considered as the risking factors for obesity, hypertension, high triglycerides and
hyperglycemia. Dioscorea opposita had been reported to have beneficial effects on diabetes in
ancient Chinese pharmacopoeia. We screened four hundred herbal extracts and found
Dioscorea opposita extract could improve blood sugar level significantly. The purpose of this
study was to investigate how Dioscorea opposita to regulate blood sugar. In cell experiments,
the phosphorylations of AMP-activated protein kinase (AMPK) and acetyl-CoA carboxylase
(ACC) were increased in differentiated C,C;> myotubes that were treated with aqua-extract of
Dioscorea opposita. In addition, the phosphorylations of Insulin receptor substrate 1 (IRS1),
Protein Kinase B (AKT) and S6 kinase 1 (S6K1) were also up-regulated in cells. In animal
study, the extract was shown to lower plasma triglyceride level, visceral fat, and weight in the
STZ/nicotinamide-induced-diabetic mice fed with high-fat diet. Furthermore, the extract also
ameliorated hyperglycemia and improved glucose tolerance in the mice. In conclusion,

Dioscorea opposita could have beneficial effects on anti-hyperglycemic and anti-obesity.
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Roles of spleen tyrosine kinase in IL-17-induecd CCL20
chemokine expression in keratinocytes

Hsin-Ni Tsou (£8 7% %) and Wan-Wan Lee

Department of Pharmacology, School of Medicine,
National Taiwan University

Interleukin-17A (IL-17A) is one of the Th17 cytokines and plays an important role in the
immunopathogenesis of autoimmune diseases such as psoriasis. Up to date, accumulating
evidence has strongly revealed the clinical benefits of inhibition of IL-17A for psoriasis
treatment. Syk is a non- receptor tyrosine kinase and has been implicated as a critical mediator
in various immune stimulation. Nevertheless, little is known about the relationship of Syk in
skin disease and IL-17A signaling. Therefore in this study we used IL-17A-stimulated
expression of CC chemokine ligand 20 (CCL20) in normal human epidermal keratinocytes as
a cell model to investigate the role of Syk in this aspect. We found that IL-17A stimulation can
induce CCL20 gene and protein expression in time- and concentration-dependent manners.
Moreover, the activation of IKK, NF-xkB, JNK and Syk were observed during IL-17A
stimulation. By treating cells with TAK inhibitor and Syk siRNA, we found Syk is an
upstream signal molecule of TAK. Inhibition of Syk strikingly attenuated all signal kinases
activation and CCL20 secretion induced by IL-17A. Data of promoter activity assay combined
with site-directed mutagenesis of CCL20 reporter construct further showed that
IL-17A-elicited CCL20 upregulation is depending on Syk-mediated NF-xB pathway. Data
using immunoprecipitation also indicated the interaction of Syk with IL-17R downstream
signal components such as TRAF6 and Actl under IL-17A stimulation. However, the essential
signaling interaction of TRAF6 and Actl under IL-17A stimulation was diminished when Syk
expression was repressed by siRNA approach. Lastly, using immunocomplex kinase assay we
demonstrated that Syk can mediate TRAF6 phosphorylation. Taken together, we for the first
time identify Syk as an upstream signaling regulator in IL-17R-mediated Actl-TRAF6
interaction, and demonstrate that Syk plays an essential role for IL-17R-stimulated NF-xB
activation and CCL20 gene transcription in primary human keratinocytes. All these findings
not only unmask a new role of Syk in IL-17A-mediated inflammatory response, but also shed

a new light into the potential therapeutic target of Syk in psoriasis.
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Antroquinonol suppresses breast tumor migration/invasion
through inhibiting ERK/AP-1- and AKT/NF-kB-dependent

MMP-9 and epithelial-mesenchymal transition expressions

Wai Theng Lee (£ ¥ 4%) and Cheng-Wei Lin

Department of Biochemistry, School of Medicine, Taipei Medical University

Antroquinonol (ANQ) is an ubiquinon derivative isolated from Antrodia camphorata.
However, the effect of ANQ on breast cancer treatment is unknown. We found that ANQ
significantly suppressed the migration and invasion of breast cancer MDA-MB-231 cells, and
inhibited 12-O-tetradecanoylphorbol-13-acetate (TPA)-induced invasiveness by MCF7 cells.
ANQ inhibited MMP-9 gene expression and enzymatic activity. Inhibition of ERK and AKT
blocked TPA-elicited MMP-9 protein expression, and the addition of ANQ suppressed
phosphorylation of ERK and AKT. The induction of the AP-1 and NF-kB pathway participated
in MMP-9 transcription. Suppression of ERK inhibited AP-1, whereas blocking AKT
diminished NF-«kB activity, and treatment with ANQ suppressed both AP-1 and NF-«B
signaling. Moreover, ANQ suppressed EMT proteins expression, and inhibited TPA-induced
EMT through downregulating the ERK/AP-1 and AKT/NF-«B signaling cascades. Together,
our data showed for the first time that ANQ inhibited breast cancer invasiveness by

suppressing ERK/AP-1- and AKT/NF-kB-dependent MMP-9 and EMT expressions.
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Cooperation of CD49f and IGF-1R signaling in maintenance of
pluripotent transcription factor Oct4 of alkaline phosphatase

positive mouse germline stem cells

Chien-Chia Lin (#£+ 7 ), Yi-Lin Wang, Syue-Wei Peng, Pei-Ci Lan,

Yu-Chih Wu, Thai-Yen Ling, Hung-Chih Kuo,
Hong-Nerng Ho and Yen-Hua Huang

Department of Biochemistry, School of Medicine, Taipei Medical University

Introduction : Stem cell niche is known to regulate germline stem cells (GSCs) self-renew and
differentiation of germline stem cells (GSCs). Our previously studies has reported that insulin like
growing factor 1 receptor (IGF-1R) signaling pathway and CD49f are able to maintain the Oct-4
levels in GSCs. However, the CD49f and IGF-1R downstream regulator that directly regulates the
Oct-4 expression in nucleus is still unclear. Hypoxia induce factor 2a (HIF-2a) known to be
induced by hypoxia stress; and the HIF-2a can bind Oct-4 promoter induce Oct-4 protein
expression in nucleus. The aim of this study is to examine whether IGF-1R and CD49f signaling

regulate the Oct-4 expression in mouse GSCs through HIF-2a.

Materials and Methods: CD49f positive mice GSCs were purified by magnetic-activated cell
sorting (MACS) and have been confirmed has strong alkaline phosphatase (AP) activity, called
CD49f"AP"GSCs. The GSCs was cultured in laminin-coated plate.

Results: We observed IGF-1 dose-dependently increased the expression of HIF-2a as well as the
Oct-4 in CD49f"AP'GSC cells. Moreover, experiments using signal inhibitors such as
LY2940002 (PI3K inhibitor) and Rapamycin (mTOR inhibitor) effectively suppressed the
IGF-1-induced HIF-2a and Oct-4 expression in GSCs. Meanwhile, we also found out
picropodophyllin (PPP, a specific inhibitor of IGF-IR phosphoylation) had lower inhibit ability as
well as shIGF-1R so that we suspected there were another signal pathway modulated IGF-1
downstream signal. So we hypothesized CD49f cooperated with IGF-1R on Oct-4 maintenance
through PI3K/Akt/mTOR/HIF-2a in CD49f'AP'GSC. In our result, inhibition of CD49f by
siRNA indicated Akt/mTOR were downregulated. We suppressed CD49f and IGF-1R through
transfected siCD49f and shIGF-1R, and discovered HIF-2a and Oct-4 were restrained obviously.

Conclusion: In our conclusion, CD49f would crosstalk with IGF-1R to regulate Oct-4 expression.
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Oridonin inhibits RNA transportation to induce glioma cell
apoptosis via down-regulation of RanGAP1 expression

Ya-Ling Chang (3& %2 3), Tsung-Yao Lin,

Chin-Cheng Lee and Chwen-Ming Shih
Graduate Institute of Biomedical Sciences, College of Medicine,

Taipei Medical University

Nuclear RanGTP-RNA complex would be hydrolyzed by Ran GTPase activating protein 1
(RanGAP1), and result in the release of RNA into cytoplasm. In this study, 5-30 uM of oridonin,
a natural diterpenoid compound isolated from traditional Chinese medicine R. rubescens,
induced U87MG glioma cells apoptosis and RNA accumulation in nucleus. After treatment of
oridonin, RanGAP1 protein amount was decreased and RanGTP was accumulated in nucleus as
investigated using immunoprecipitation and immunofluorescence, respectively, suggesting that
down-regulation of RanGAPI protein level would reduce RNA export via entrapment of
RanGTP in nucleus. Over-expression of RanGAP1 protein reversed oridonin-induced US7MG
cell death. Hence, we demonstrated for the first time that down-regulation of RanGAP1 protein
level by oridonin results in RNA accumulation in nucleus which even lead to cell apoptosis in

glioma cells.
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Identification gene candidates of kinase downstream signaling
regulated by Flavonoid Luteolin in A431-I1I cells using

transcriptome-based analysis

Ru-Long Syu (3% 4r3¢) and Chia-Hsiung Cheng

Department of Biochemistry, School of Medicine, Taipei Medical University

Flavonoids luteolin is a multiple kinase inhibitor and be used for inhibit tumor cell
migration, invasion and angiogenesis. Flavonoids lutrolin and quercetin block EMT transition
and NF-kB signaling to inhibit the greater invasion ability of A431-III cells. The kinase
signaling regulates downstream gene transcription to affect invasion abilities of tumor cells.
Flavonoids are reported as variety of anticancer inhibits, such as cell growth, apoptosis
induction, differentiation and kinase inhibition. We reports the transciptiome-based analysis
gene transcription treated with Flavonoids luteolin in A431-III cells. Highly transcription
changed genes are identified, including up-regulated and down-regulated genes. These genes
are the downstream targets of multiple kinases signaling, including Akt, NF-kB, Apoptosis,
ribosome biogenesis and metabolic pathway. Some of these genes are reported highly
expression in several malignancy tumors and contributes to tumor formation and invasion.
Western blot analysis and kinase inhibitors are used to identify the kinase pathways inhibited
by luteolin. Collectively, we reports a whole genome genes transcription differentially
inhibited by Flavonoids luteolin in A431-III cells to identified downstream target genes. These
genes may contribute to highly invasion abilities of A431-III cells and as novel biomarkers for

clinical diagnosis and therapeutic targets.
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Evaluate Ca2+-r-PGA in wound healing application on human

skin cells by ToF-SIMS
Wei-Jhih Lin (3£ & 3%), Hsiao-Ting Hsieh, Tsui-Yun Lo,

Yu-Ting Lu and Fu-Der Mai

Graduate Institute of Medical Science, Taipei Medical University

Understanding wound healing today involves much more than simply stating that there
are three phases: "inflammation, proliferation, and maturation." Wound healing is a complex
series of reactions and interactions among cells and "mediators. [1] In this study, calcium form
r-PGA (Ca’"-r-PGA) was selected as a mediator agent for wound healing. The r-PGA's
physical factors are realty affected by humidity and have high hydrophilic property, excellent
water-binding capacity, fine swelling ability and biocompatibility. [2] Through the advantages,
during the past decade, r-PGA has been used in suitable for clinical fields. Cellular responses
in wound healing cascade are associated with change in the extracellular calcium. In this study,
human skin cells (CCD-966SK) were treated with Ca*"-r-PGA. The in vitro biological
behavior, cell affinity, as well as, the biodegradability (including cell survival, cell toxicity
and cell apoptosis) was evaluated. Besides, the human skin cells of Ca®" distribution was
observed by ToF-SIMS. According to the preliminary results, we found that Ca*"-r-PGA has

potential efficacy as wound healing material.

156



8 kA G I TAARRBHIR BT A

A EEANE LT AR AR
BEFRLE

WHERE T

Ao R BEFFELM

#+E (102$)

BH WX BFEA
A o EEE- = €5 XA B 23k 7] 4y
Bk EASEmats]| . Parallel Neural Pathways Mediate CO2 Avoidance .
AR 5P TR Responses in Drosophila Science
I A S ﬂf’:; PR & sx % |The role of NPGPx in ER stress response Molecular Cell
. . Proceedings of the National
+E 3 3 &
oSS ARANAR . Dol O i o o bl u |y oS o
™ a4 & 2 United States of America
HER IRHREBRTH | BFHEAT In.structlv.e nanofiber scaffqlds Wlt}.l VEGE cre.:ate a Science Translational Medicine
microenvironment for arteriogenesis and cardiac repair
Interactome-wide analysis identifies end-binding protein 1
p:8 Bx e
T s ii;;@ L 7k E 4 |as a crucial component for the speck-like particle 1}\){212231?;& Cellular
formation of activated AIM2 inflammasomes
BRI AT A
4 F o 18 Tz WX AR B 45 7] 4
P .. High-temperature requirement protein A4 (HtrA4)
I e '%;;‘\;;:‘ L% I’ % < [suppresses the fusogenic activity of syncytin-1 and Molecular & Cellular Biology
* promotes trophoblast invasion
o s Adenylate kinase-4 is a marker of poor clinical outcomes
R . f; ;;ii - o X # & £ |that promotes metastasis of lung cancer by downregulating [Cancer Research
AR i ﬂaﬁﬁ' T
the transcription factor ATF3
N - Analysis of Protein-Protein Interactions in Cross-talk Molecular & Cellular
VESA BreRXeLBTF %43 |Pathways Reveals CRKL Protein as a Novel Prognostic .
BEAEH R . . Proteomics
Marker in Hepatocellular Carcinoma
LA T s Cysteine string protein-a regulates fusion pore dynamics
E s B & RAFD TR Z#% |during calcium-dependent exocytosis via changing its -
He & SR AT
phosphorylated state
Enterohaemorrhagic Escherichia coli O157:H7 Shiga-like
Bk Bl 3 Ash K 4 i S toxin 1 is required for full pathogenicity and activation of i
h V| B TFAEMERE = ™ lthe p38 mitogen-activated protein kinase pathway in
Caenorhabditis elegans
o B 3R oh KB E8 2at i Putative Oncogene UBE1C Inhibits the Transcription i
b AT = Activity of p53 in Lung Cancer
R B 3R oh K S 38 Bt o g The potential role of ARNT in the regulation of cisplatin- i
= A AT " linduced cancer cell death
Bk B 3R 5h A S w38 St Pyrve Oct4-Mediated Transcriptional Deregulation Promotes i
e £z = Lung Tumor Progression and Drug-Resistance

157




FEEAGLTHRERMKERHT AT

BHEEELE
FAE (1014)
HH R XEFEA
A i 15 B WA B S 4574
o |BELEEXRSEEMER| Crystal structure of a membrane-embedded H+- ) g
% G & AR P BRI translocating pyrophosphatase Nature 484: 399403 (2012)
B Bl S R5 0 A e R RS - RACI1 activation mediates Twistl-induced cancer cell Nature Cell Biology 14 (4):
N migration 366-74 (2012)
HH A ii;g?g re 8% [FAK is required for assembly of podosome rosettes .{21;1_1;2;19052?)T111)B1010gy 195:
Snail Regulates Interleukin-8 Expression, Stem-Cell-Like
g =N he - -
F A Zii;;; S | 2 & |Activity, and Tumorigenicity of Human Colorectal g%slt?;enterology 141:279-291
Carcinoma Cells
Bl 3 3 K At . L . . Proc Natl Acad Sci USA 109:
e @ e -
G " sr 224 |Auditory Circuit in the Drosophila Brain 2607-2612 (2012)
BRI AT A
¥4 B4 15 B4R WX AR B £ 740
R B0 K2 4 M Ab R gy B An antinociceptive role for Substance P in acid-induced  |[Proc Natl Acad Sci USA 109
" T £ My e R AT = chronic muscle pain (2): E76-83 (2012)
Association of the G-protein and alpha-2 adrenergic
. G R P INE ¥ S .. |receptor gene and plasma norepinephrine level with
HBH 7 5 _
HhER R T A B clonidine improvement of effects of diuretics in cirrhotic Gut 59: 1545-53 (2010)
patients with refractory ascites: a randomized clinical trial
Epigenetic silencing of myogenic gene program by Myb- [The EMBO Journal 31, 1739-
324 * =N EZ &, B H,
BRA | RRAREHESN | HEA binding protein la suppresses myogenesis 1751 (2012)
American Journal of
B8 BB SEREEHEHR . £ o, Slug confers resistance to the epidermal growth factor Respiratory and Critical Care
b AT B receptor tyrosine kinase inhibitor Medicine 183 (8): 1071-9
(2011)
59 KRBT bl Synaptotagmin III is abundantly expressed in rat retinal
BAEA| T s j—;t;; E;,; ‘ﬁ; 25 Z# % [neurons to regulate retinal waves during the -
R developmental critical period

158




FEEANGLTHRERURENHT AL

BERELE
A (1004)
BEH X BFEA
WA Fp 15 R W XA B 24k ]
B3k SHREEICHEHE B Interception of teicoplanin oxidation intermediates yields new Nature Chemical Biology 7: 304-309
LS P b antimicrobial scaffolds. (2011)
o s o | EWILEE ST £ B R Structural Basis of Type II Topoisomerase Inhibition by the . )
R = it A e b o Science 333(6041): 459-462 (2011)
it & B 3 5 8A K E A & f5 R B Dysregulated brain-type creatine kinase is associated withhearing  |Journal of Clinical Investigation
~ R AT < impairment in mice with Huntington's disease. 121(4): 1519-1523 (2011)
g FEEA K Bk 2 ut R B B Nuclear translocation of AMPK-al potentiates striatal Journal of Cell Biology 194(2): 209-
.l i . neurodegeneration in Huntington's disease 227 (2011)
HER B REEEREZE B Bmi 1 is essential in Twistl-induced epithelial-mesenchymal Nature Cell Biology 12(10): 982-992
e it N transition (2010)
BB R BB
WA Fin iR WX AE AR
2 47K By EHEXE0T%% W 3 DAPK activates MARK1/2 to regulate microtubule assembly, Cell Death and Differentiation 18(9):
Sitinsiss R neuronal differentiation, and tau toxicity 1507-1520 (2011)
~ FRREFEMEERE . . Enterovirus 71 3C Protease Cleaves a Novel Target CstF-64 and .
HE* i LR Inhibits Cellular Polyadenylation PLos Pathogens 5(9): ¢1000593 (2009
o B Iy B %1 A A FH 2R — Host-viral effects of chromatin assembly factor 1 interaction with Cell Research 21(8): 1230-1247
cmeE % B BT T JHCMV IE2 (2011)
e |BBEARERERUAY N Requirement for LMP1-induced RON receptor tyrosine kinase in .
B % i R % Epstein-Barr virus-mediated B cell proliferation I RACHRIRE s SO
Far Upstream Element Binding Protein 1 Binds the Internal
25 & e
5 me s %&?ZE = ifﬂﬁ 7| ez« |Ribosomal Entry Site of Enterovirus 71 and Enhances Viral -
T it e Translation and Viral Growth
FEE (99%)
EFHmXBFEA
¥4 B fu EER 2 &0 HXAE Bk
Yeast axial-element protein, Red1, binds SUMO chains to promote
Ex g O £ 2 . -
WAL B R SR S| Eied meiotic interhomologue recombination and chromosome synapsis EMBO J. 29(3): 586-596 (2010)
B S5 8A K% 4 o FH2 Multiple molecular mechanisms cause reproductive isolation .
FREE |, ey e s@mam| 5% |oetween three yeast species Plos Biology 8(7): €1000432 (2010)
Erythropoietin Suppresses the Formation of Macrophage Foam Cells| . .
AR Bgf e o . 5
GRY|GARELERERRR| EFZ : Role of Liver X Receptor a Circulation 121: 1828-1837 (2010)
EER R T AT N
Hh A iR W XA B 24k ]
b E BT A JNK-Mediated Turn-over and Stabilization of the Transcription Proceedings of the National Academy
25 AR R AR R m: #t 5 #7  |Factor p45/NF-E2 During Differentiation of Murine of Sciences of the United States of
A Erythroleukemia Cells America 107 (1): 52-57 (2010)
geen |EBRESFREBLE - Engulfment of Apoptotic Cells in C. elegans Is Mediated by Current Biology 20(6): 477-486
RN Y 2ot R AT A Integrin o/ SRC Signaling (2010)
BB B E e g |, |Coordinated Responses to Oxygen and Sugar Deficiency Allow Rice] . . N .
FH% = R AR Seedlings to Tolerate Flooding SCL SR L SR T N
Valosin-containing protein plays an important role in the protection
L EX e I
&5 M - B # 3 |of gastric epithelial cells from Helicobacter pylori -induce -
s | FFEDEA B AT s [of gaswic spithelial cells from Helicobacter pylort-induced
T apoptosis through activation of AKT
BUR EERERXELMELMR A Dickkopf 4 Positively Regulated by Thyroid Hormone Receptor )
Sl i Suppresses Cell Invasion in Human Hepatoma Cells
H AT SABERAILE ST i Phosphoproteomics Approach to Analyze Subcellular Localization )
#54T i & M R AR AT Pl 498 Change of Phosphoproteins induced by Helicobacter Pylori

159



FEEASLTHRRMHBREHH T AL

BRERELE
BNE (984%)
BHRWBHEA
Y4 . A 15 R W X AL B  RLRAEL)
S Bl Iy % & rx 4 St P Transgenic expression of single-chain anti-CTLA-4 Fv on beta cells|Journal of Immunology 183(4): 2277-
i - % P =7 |protects NOD mice from autoimmune diabetes 85 (2009)
B AL FRBHE Thymidine I.’I.losphOIy'lase is Regqlated by hnRNP K-mediated Oncogfene. 2.8, 1904-1915
[ 3L 3% B R E 4 [mRNA Stability and is a Prognostic Marker for Nasopharyngeal|(2009);Clinical Cancer Research 14,
-~ Carcinoma 3807-3813 (2008)
o, 7 % FRREALABILEE S| B Interaction between PHOX2B and CREBBP mediates synergistic|Human mutation 30(4): 655-660
R Tk MR R P ) activation: mechanistic implications of PHOX2B mutants (2009)
EBV Zta protein induces the expression of interleukin-13,
P2 BX S8, g Jul e
BokE (" A B;;Lii%m Tl g promoting the proliferation of EBV-infected B cells and|Blood 114(1): 109-118 (2009)
lymphoblastoid cell lines
SIATRFEA
A $4r i FH WX AL B LRk
P8 Bx e
BB %&;;iﬁz ;Eﬁ | m#Ese |Study of ebv-mir-BART18-5p targets by proteomics approach -
FEE (97%)
BABTEREA
4 B 15 A WX A B 47T 4
2 SERBRERAMIEE S " . o Journal of Cell Biology 181(6): 999-
4m 5L -
A g pE Tk B E k% 4+ |Regulation of RhoA-dependent ROCKII activation by Shp2 1012 (2008)
AL HHEBEEREREME| | YR Glycogen Synthase Kinase 3-beta Interacts with and Phosphorylates|Journal of Biological Chemistry
: A7 = the Spindle-associated Protein Astrin 283(4): 2454-2464 (2008)
Ceramide induces p38 MAPK and JNK activation through a
F;ﬁgi{,—i{} RARERRE AL | AUA4T |mechanism involving a thioredoxin-interacting protein-mediated|Blood 111(8): 4365-4374 (2008)
pathway
B 3 780 R A LB 4 Coordinated Changes of Mitochondrial Biogenesis and Antioxidant
fRIE K F 44 #HMEFE |Enzymes during Osteogenic Differentiation of Human Mesenchymal|Stem Cells 26(4): 960-968 (2008)
Stem Cells
BRI BN
5 $ 15 B s XA B S
Direct interaction of focal adhesion kinase (FAK) with Met is .
. ERl AR PP . : . Molecular and Cellular Biology
kg M E o
BRkE P [RHE .requlr.ed for FAK to promote hepatocyte growth factor-induced cell 26(13): 5155-5167 (2006)
invasion
- Large Hepatitis Delta Antigen Is a Novel Clathrin Adaptor-Like|Journal of Virology 81(11): 5985-
= 2 ko BR PN =
T | SARBERACE A | RAF Protein 5994 (2007)
Candidate tumor suppressor DDX3 RNA helicase specifically
X | BHRABAACH LM Sl % [represses CAP-dependent translation by acting as an eIF4E|Oncogene 27: 700-714 (2008)
inhibitory protein
38 1k LSHEXE s TFHEBLE E R Targeting therapy for breast carcinoma by ATP synthase inhibitor  |Journal of Proteome Research 7(4):
2SS My B w5 K P =7 aurovertin B 1433-44 (2008)

160




PEEAGLTHRREREHL MU T AL E

BEERLE
FwE (96%)
BH X BFEA
4 F4 iR WX AB B4k T 4
. Y Dual binding sites for translocation catalysis by FEscherichia coli]The EMBO Journal 25(24): 5970-
RE| WHATERETA | #EE glutathionylspermidine synthetase 5982 (2006)
e Wobble Splicing Reveals the Role of the Branch Point Sequence-to-|Molecular and Cellular Biology
3 B 8 g 3 a
REAR BMEFREA X B NAGNAG Region in 3' Tandem Splice Site Selection 27(16): 5835-5848 (2007)
AR BAF A
¥4 A 15 G4 W XA B 24714
oA Bl R oh RS Hont B2 P Functional polymorphisms of the human tryptophan hydroxylase 2|Archives of general psychiatry 64(9):
= bo N m=% genes confer risk for bipolar disorder in Han Chinese 1015-1024 (2007)
Ale 5 EBRRETTFREEMR Bt A bipartite signal regulates the faithful delivery of apical domain|Molecular Biology of the Cell 18(5):
ABCA BT " marker podocalyxin/gp135 1710-1722 (2007)
s X B 15 & @ FH 2R AT/ $52 Partial Duplication at AZFc on the Y Chromosome Is a Risk Factor|Human Mutation 28(5): 486-494
v bR A My B SRR BT "= |for Impaired Spermatogenesis in Han Chinese in Taiwan (2007)
F=B (95%)
EHE WX BE/BEAML)
4 B 15 TR W X A2 B LR
0 1 EEREN FRERE HEE Drosophila decapping protein 1, dDcpl, is a component of the oskar|Developmental Cell 10(5): 601-613
HIALE My BB R PR i mRNP complex and directs its posterior localization in the oocyte  [(2006)
DDX3, a DEAE box RNA helicase with tumor growth-suppressive
2y =X A . iy
AMEL R i j‘\;] i&‘?/ﬂ T St 3 |property and transcriptional regulation activity of the p21 promoter, (C;(l)r:)c;)r ST U B
Kl is a candidate tumor suppressor
- Contribution of Guanine Exchange Factor H1 in Phorbol Ester-|Cell Death and Differentiation
PR 5 I Zu 3L
AR | RAFEMTEA | BEF (1400 Apoptosis 13(12): 2023-2032 (2006)
Sumoylation of p45/NF-E2: Nuclear Positioning and Transcriptional [ Molecular and Cell Biology 25(23):
NS s D o
"TH Hy oA K 5 1B A4 A Y Activation of the Mechanism beta-like Globin Gene Locus 10365-10378 (2005)
#HFwmXBARAGEL)
4 B4 5 FH WX AL B R URAEL)
. . Involvement of Topoisomerase III in Telomere-Telomere Journal of Biological Chemistry 281:
3= 2 3 L W
BEL| eAREUEHA s Recombination 13717-13723 (2006)
. . Distribution of gyrase and topoisomerase IV on bacterial nucleoid: |Nucleic Acid Research 34(10): 3128-
2 S5 2 3k L SE.
o ik & BARRAEMA Eat implication for nucleoid organization 3138 (2006)

161




PEEANGLTHRREHREHHT AL E

BREFELE
5B (94%)
EHFRXBFEAML)
e F A 5 S H WX A B Y L]
: VP1 of Foot-and-Mouth disease virus induces apoptosis via the Akt [Journal of Biological Chemistry 279:
*4 b 25 %
Wit B A £ ALA Radt | onaling pathway 521680174 (2005)
N . Daxx mediates the small ubiquitin-like modifier-dependent Journal of Biological Chemistry
Ericy 5,158
R E B by 2 A L transcriptional repression of Smad4 280(11): 10164-73 (2005)
ErE Bk B e t]?avclt((l)ermce of human thrombomodulin domain as a novel angiogenic Circulation 111: 1627-36 (2005)
B FHm X RFRAGEL)
¥4 Fox 15 F 4R WX AR B 4574
L FBW2 targets GCMa to the ubiquitin-proteasome degradation Journal of Biological Chemistry
B Jo 2 s
B % AL ALAT BEX [ivstem 280(11): 10083-90 (2005)
. " _ Protective effects of S-nitrosoglutathione against amyloid b-peptide |Free Radical Biology and Medicine
JE @B g
REF| REREHEHN BE= | eurotoxicity 38(7): 938-949 (2005)
Wild-type pS3 overexpression and its correlation with MDM?2 and .. )
FTARH AR AR A E g9 |Pl4arfalerations: An alternative pathway to non-small cell lung LTSRS eI (0, B8 &y 702 ()
154-164 (2005)
cancer
F—FE (93%)
BEHFRXBFEAML)
w4 F o EEE 285 WX AE B 2405 7 4
JE g %5 B K2 % PR B |The Prpl9p-Associated Complex in Spliceosome Activation Science 302(5643): 279-82. (2003)
0 ey FRERGEyFHEEE 3 A 4 HCMYV IE2-mediated inhibition of HAT activity downregulates p53 |The EMBO Journal 23: 2269-2280
FEE Py <5 function (2004)
&= B8 ¥l R R R Distinct protein degradation mechanisms mediated by Cull and Genes and Development 16(18):
- Tl Ay Fampms it A | cun controlling Ci stability in Drosophila eye development 2403-14 (2002)
EHmXEFEAFELD)
WA B 15 FH WX B 2T
3 FERELGHETR IR Translation initiation from a naturally occurring non-AUG codon in [Journal of Biological Chemistry
AT B * Saccharomyces cerevisiae . 279(14): 133778-85 (2004)
&8 K BB E MR . . . . .. The Journal of Immunology 171:
x o/ T A =5 g3
BEE o 4k %  |Antitumor and Antimetastatic Activity of I1.-23 600-607 (2003)

162




Advertisement






(b= A28 (A %) 2014.02.11
|

-_ D ®
=3
I e B E

ii‘EH.EE

LB

chemo Young Oral Solution

'mﬂﬁﬁ@-

D

hREH

{ If.)?,a

FERRIERAESEIEEIE G E

_ = e At ‘ajg Um%015926ﬁ
Eptl e R

L RIBEEFE103021815

—_—



DNA/RNA Extraction System

+- AJBOIAZBO

.................................

T 9 M3 I517 192 232821290

Sample Numbar

High reproduc:ibilig

:: BAUART
— C B c €
Tov TYPE
Prodect Sutsty | APPROVED

TOptical Thermocycler AD-Nudeofector X/ Y Unit

Premium performance with maximum flexibility

| Bl MEIRIES OB INHE » FH8EKEGT/sec | REER Adherent Nucleofection(Y Unit) |
" i O 4o i, 7 4271 24-well plate
BEREHEERAZIOC | BEEER fPE M ¢ f o Tiypskizaion
| OMKEREXK  BEMEE1-6ERBEEAR - | RIFREGEE i# A Neurons, Endothelial cells
| SRIRENGERER EEENASEMBNLED | st SR R
BRRSESECPMEREARM - BRENAR
FTEAKXH-

| i:’nfﬁ%ﬁiﬁwﬁﬁlﬁl ° Nocedecion™ of
7 crence dyes ' NEFFEMIE o

pe F

Efficient Nucleofection for
* Primary Cells

» Stem Cells

* Neurons

» Blood Cells

» Cell Lines

5§10Labs /Rl Cell Signaling analytikjena Biometra LONZA

Amaxa Nucleofector

=t NS
S EYHRAA TEL: 0800291085,(02)28802913

TAIGEN. TAIGEN BIOSCIENCE CORPORATION




High-throughput scale.
Desktop simplicity.

BRFMEE - HE  BENEERHRERSE
2 MR . Exome - RNA-Seq - I A MR EIRHI(NIPT)

— = Hlumina
SREMAEERAT SruEmiceone  lumina

- TEL : +886-2-27965108 AUTHORIZED
Genetech Biotech Co., Ltd  £Ax ' \386.5.57965007 DISTRIBUTOR




SONY

Sorting made simple.

Introducing the SH800 cell sorter, an easy
to use, flexible system that is designed to
make sorting simple.

One touch, chip based, nozzle exchange
and fully automated sort setup allows for
the focus to be on the experiment and not
the instrument. With up to 4 lasers and 6
colors, the SH800 provides flexibility for a =
wide variety of applications.

Increase the capacity of your core lab, or
bring sorting to your individual lab without
having to worry about the burden of
training, operation and maintenance of a
traditional sorter. With a small footprint
and Sony reliability, the SHB00 easily fits

into your laboratory environment. \
Contact your local representative for more T ——_
information

woarw SoNy net'Products/femn

s6lnm 638nm

& BEEVRI . e

2785-58 Web| www.cell-bio.com.tw

[ it L
< Cell-Bio Biotechnology Co., Ltd.  Fax | 02-2785-7237  Mail | contact.cellbio@gmail.com




Consultable
Comprehensive
Customized

. . W)
1

v | Rl ] -
Flow.Antibody = et

Reading

Imaging
2 IH B M3, AR 10 8 Analvsis BRRBRE &I TS
SpectraMax® i3 X ImageXpress® Micro XLS

ALL IN ONE!!!

BMNHE ZORE 2IBE BrEit

TEMEERGERLE & 4u/F /& /& B/S i
KIMFOREST ENTERPRISECO.LTD. SfYEE#R : 0800-009695
http://www.kimforest.com Email: kimforest@gmail.com




Super-Resolution STimulated Emission Depletion

ﬁ_aﬁﬂﬁ"‘,ﬁﬂw{%ﬁfﬁl ‘f*ﬁ

Ty ’ ’;', A"‘\
o) Best XY i O |
,;.'_’{:-u;,5'.-'.f§r~'-i‘-_..—_; I g Bonfucal #
wﬂ-Wﬁ;. _fgm,ﬂm
7 Bonfocal FOv
'!' '..'. i 1 : .' N ,',, .' )
1 N T !._,,

'j i Smallest PSF

Gated STED Gated STED Gated STED

Confocal Zdonut:0%  Zdonut: 100% Z donut: 60%

Abherior

Abberior - ¥k If—Z & Superresolution B Y AIEERE

EREEES
« Superresolution microscopy: STED, GSD, PALM, STORM, GSDIM, SIM, and RESOLFT

- Confocal microscopy

. . Confocal - | STED_ 3 A
- Epifluorescence microscopy | 3 - ’/ﬁ:"
il o, W
d :) y Svik :
: . r;’)ﬁ\ ‘
s




|
{

LRTFE

~ BHYEER KRR

CHIH CHIN H&W ENTERPRISE CO., LTD.

JEiTel : 02-23955078(f(5%) i #fTel : 03- 5779536 (%)
TS Tel : 07- 3451553 (43%) 2B G TEARTE © 0800-889-589

E-mail: sales@biowinner.com.tw  http://www.biowinner.com.tw

iy S QU —_— s

IS — | RIS =S
g FELCOMREFMTRE  SEEIIAKLE
TemMp 37.0C AUAR: HEENIREER 145 CERRA/BCRIUAE
5.0% CO2 O2ZTEFIMER » B{UIRFIIMECO2 O2/ A28
S BIE B/ TELIEIEISO Class 5 FDA 5838
EREET EREERAR LA EREERE
BRI B EBESH  SIETSNERS
CO2 O2EE AIGE# / CO2 O2iREAIE R

0, ; p) ¥
-86°C #B{Kim/2/FIE 728/668/483 NH
BRI © IBEXRERTIR 2 AP E - BFS (THE5 B
RENE  BRWSDERBREENE AR R, ZERE
RS R/EREN  BEREREA RS FRERDEIEN - #ERB BTSN

==
EYRZME BEE 3, 4,5, 6IR
NSFEIRSHRRER, IRMEW - Rl - BE - TAFRES
TYPE A2 + 75t PIRIMRIS S THH3045L 5 EBENSFIANSI 49 EN12469
30%HEH T0%IEEE  *WE TS MRE SRS R A I, SR T MR
NU-425 NU-475  * ERMS:ERUVIE2 BIRRERIETIE » W e IR R PI o 3 p R
NU-437 NU-477  * SR ZStE s B Rl aT ARR AR

co2
R 90%

02 21%

NU-440 NU-480  *DC ECM E/REMAR:E » MEE  HiggelF - RIFRER
TYPE B1 * B B EIEHIEE - BLCDH AR SRR

70% HEH 30%MEIR  * BB Downflow &% K Exhaust/d &
NU-427 *FEREER ~ BERE -~ 75 B - BaE - UVIBZ (EHRE
* EETAREE - BE  IRERMRIETEN  STHE
TYPE B2 100%HE «Fra28ERaT AR BHETE  RIEINEE
NU-430 K EEAESE T EBAR R T EERE B ERREE L (RER(EE
NU-435 * BIAIEAEESS  BIREIRAE - ERBERIBRE BEHEEFEEEE

BMEEREME 21HE NU-677/NU-629

TYPE A2
30%HEH70%{BIR
NU-677

NU-629

ENREIEES NU-607
% Class 1 L{EEZ BE

* 3BEHH99.99% 0.3 micron » ;EMHEHRELR
* TEBRNAZESNAT - AE&EH
* ] EAAS) BRSO E e i

AirSafe™
RIRIEE R O gk TEnEt

- e YyTect™ I

B T SR AE
HRHHEE PCRIMFE pmpm-mres Trmemes

FURESH AN RRIEES:

* NSF 49 2% 3358

S WERER, SRR
- i Y

% DC ECME AR E

* BRI SN RAREEEE AR AR
*TRERHEEEME « EEMERT R K EREE

« BEAFARTESRE - A BEEE IS 87 E1R(E

EEERIZED NU-619

* Push-Pull Airflow SystemZ &

« B B R E B B e
* BEHEFRBIESE

« \BEEEEUERT o EFEIR(E

TOMY o
JAPAN : |

=R HE R |
44/58/794H B -
 J v

ZEmAK



Wmzir M

UNIMED

MERCK MILLIPORE

4

BIICeT

Comprehensive Solutions from
Hallmarks to Biomarkers

Hallmarks
of Cancer

Genome
\nstability

and Mutat:'on

sisoydody
Buipeag

&4k TEL (02)2720-2215 # OMRETERER ~

#if§ TEL (03)5307-756 £ TEL (06)2890-665 B ERAF . |0800-2| |-81 9]

UNIMED Vv m.tw B TEL (04)2463-3591 Sk TEL (07)3 : _




{7 GeneTex

www.gene tex.com
g

Quality Antibodies for Cancer Research

GeneTex has provided reliable and price-competitive products to science society for more than 15 years! We are
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Simplify your cell analysis and
start changing tomorrow today

Cytel I cell Imaging System
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~«LC-MS Based Analysis for Biologics Development

-mAb, ADC, Vaccine, Peptides, Glycoproteins, Recombinant Proteins

M Full Structural Characterization & Comparability Studies of Biosimilars
M Determination of Impurities M QC Release Testing

M Production Optimization M Pharmacokinetic Studies

M Biomarker Discovery and Verification @ Customized Method Development

* « GLP Bioanalytical Services in Accordance with ICH Q6B

M Physicochemical Characterization ¥ Process-and Product-related

- Molecular Weight and Size Impurities

- Amino Acid Sequencing - Truncated Forms

- Terminal Sequencing - Post-Translational Modifications
- Peptide Mapping - Host Cell Proteins

- Disulfide Bridges
- Carbohydrate Structure

"+ Bio-Analytical Laboratory Services

M LC-MS/MS / Element ICP-MS Method Development and Validation
M Human / Animal Biosamples Analysis

_ ¢ Clinical Trial

M Bioavailability / Bioequivalence Studies
M Pharmacokinetic / Pharmacodynamic Studies
™ Phase |-IV Studies
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v Post Marketing Studies
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